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C53R 


BLACK  BACKQROUMD  • 
YELLOW  LtTTERS  ■ 


O 

To 


IF 


4-'-o"  CS4R 


9"  A 


WHCTE  ARROW 


DETOUR 


BLACK  BACKGROUND  - 

ARROW  FOR  DETOUR  RIGHT 

Use  w>th  reverse  arrow  for 
detour  left. 

SCAUE   \'=  \-0" 


SCALE  r«  1-0 


BLACK 
BACKGROUNO- 


Z  RED 
BORDER 


DETOUR 

 /  


DETOUR  S\GN 

-TO  BE  PLACED  AS  SHOWN. 


C5ZR 


-I — I- 


Dhmw^ 

CONTRACTOR'S  NAME 


■WH\Tt  LETTERS  • 


8-0 


SCKL.E  ^  =  1-0 


in 


CSIR 


YELLOW 
LtTTERS - 


BLACK 
^CKQROUNO, 


WH\TE 
LETTERS* 


-J^iKT  Mil 


ONTRACTOR'S  NAME 


G'-o' 


V 


PORTABLE  SUPPORTS  FOR  ROAD  CLOSI 


SIGN 


SCALE  ^'  =  I'-o" 

>|OTE-.-  SIGNS  TO  BE  FURNISHED  AND  ERECTED  BY  THE  CONTRACTOR. 
SIGNS  TO  BE  CONSTRUCTED  OF   'A"  WATERPROOF  PLYWOOD  OR  OTHER 
MATERIAL  THAT 'WILL  SATISFACTORILY  WITHSTAND  THE  WEATHER  . 
EITHER  THE  BACKGROUND  OR  LETTERS  SHfcLL  BE  REFLECTORITEOVj|j[^ 
SIGNS  TO  BE  FASTENED  SECURELY  TO  4"  K  A'  POSTS  SET  AT  LEAS-p 
3-0"  IN  THE  GROUND  AND  TAMPED.  CENTER  OF  SIGN  TO  BE  3.5'  ABOVE 
GROUND.  THE  ROAD  CLOSED  SIGN  MAY, AT  THE 

CONTRACTORS  OPTION,  BE  FASTENED  TO  4" X 4"  POSTS  AS  SPECIFIED 
ABOVE  OR  WIOUNTEO  ON  THE  PORTABLE  SUPPORTS  AS  DETAILED  AT  LEFT. 
SUPPORTS  TO  BE  SECURELY  ANCHORED 


OR  WEIGHTED  OOWM. 


MINED  BY  THE  EN^R. 


THE  LOCATION  TO  SE  OETEHMINED  6.Y  T 

Monfana  State  Hi^Way  Commission 


4PP>i2ytq_-_jMii.i_jsa 


REFLECTORIZED  CONSTRUCTION  SIGNS  CS-5,G^7 


C«)5 


UOOSE  GRAVEL 
DRIVE  CAREFULLY 


CONTRACTORS  NAME 


3/acA- 
3/acJk- 


EQUIPMENT  and: 
'^^EN  WORKINGI 


A/or£  ■■- ^/M^  TO  B£  PUSMSHED  ASD  B/eeCTED  BY  THE  CO/^rSACTO/e .   S/GSfS  TO  B£  C0/>/3reUCT£.0 

OP ^  wATECpeoof  P>i.Ywooa  o/e  oTHEe  M>iTe./e/Ai.  t-mat  tv/Li.  jATjap^cTo/e/LY" 

W/TNSTAS/D  TMB  WS^TMBJe.  S/THS^  TH£  3ACKGJeOUSJD  OJS  I^aTTBJSS  S£ 
e£PL£CTOS/ZE.O  (W/Oe.  ^/sIGLB)  .  3/GNS  TO  3£  P^ASTE-S/ED  ^£COje£I.Y  TO  -O-" X /^^'OST^ 
^£T  ^T  l-£.y4ST  3lo"  W  TZZ£  GjeOU\fO  ^/■>/D  T>iM/=>£D.  CrBS/TB/2         J/C5/sf  TO  3£  J.s' 
^30V£  a/SOUS/O.  THE  LOC>iTJOS>S  TO  3£  D^T£jef^/N£P  3Y  TH£  £NG/N£E/e. 


1^ 


/"xs'j/r/p  a/ eoc/? 


Montana    gtdte    Highway  Commission 


*kp PROVED^  JAH- 1 ,  53 


REV.  \0-l-5l 
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90**  REFLECTORIZED  R.R.  CROSSING  PROTECTIVE  SIGN 


F  REFL.  SHtETlMG  \9  OSED 
R.R.X-\N<3  5\GN  SHKLU  BE 
MADE  OF  £   BO\UER  PLATE. 
OR  BO\UT  OP  SECT\OH  ZZl 
SIMIUKR  TO  BUTTON  TYPE 
MAY  BE  USED. 


SPOT  NWEUD  TO 
S0PPORT\N(3  PLATE 


i^lF  REFL,  SHEETING 
*-    13  U9EO  MULTIPLE 
TR.  3\GN  SHALL  BE 
MADE  OF  14  GAUGE 
FLAT  5TEEU. 


r"'eiQN  ankLi.  Bt  l.oc^Teo  not  more  th^n 

S'  FBOHI  CENTER  LINE  OF  TRA.CK  AND 
Sh/uu  "oT  si  t  ESS  TH/^N  S'  OR  MORe 
THfcVTlO'  FROM  THt  NEAREST  EDGE 

UNLESS  LOCAL  COND\T\0N9 
REaO\Rt  A  DIFFERENT  LOCATION. 

2-  swi.  iMWomiG  Hutan  »  tmcw.  to  k^£*«"1 
ai    aw  am  « iw  TTOL  wMWi  aossn  *aw»« 

IS  wo  FT  wiiiss  laott-Mionwis  tMui*  oygfy 

3  -  l«6W  M«  K  VM«  «  (BJUIW  W  UWl  COIimiWB. 

A-iTisiWMusiiUTOfwawuctwnu)  $i6M$<m 

EXISni<6  POST 

0        !        \  ? 


APPROX. 


MIN 

NO.  IS  U.S. a. 

«AUQt  (.0W5) 


,f'ifr4r*^4L 


E 
E 


SECTION  AA 

STAINLESS  STL.  OR 
tVIACHINE  &CREW3 
RESISTING  TYPE  . 


OPT\ONA>V- 
BUTTON 
TYPE. 


BRONTE 
, THEFT 


R.R.  CR03S\NG  S^GN  TO  CONFORM 
TO  THE  CURRtVAT  5PE.ClF\C^T\ONS 
OF  THE  A.5SOC\AT\ON  OF 
AMERIC/VN  RMUROKOS. 
REFLECTOR\T.ATION  MAY  BE 
ACC0WIPU\5HtD  BY  MEANS  OF 

REFLECTOR  BUTTONS  OR  i'suPPORTlNG  PLATE 

APPROVED  REFLECT0R1X\NG  e>HEET\^4C3 
IF  THE  BACKGROUND  COHS\STS  Of 
REFLECTORl7.\NG  5HEET\V4Q  \T  SHALL 
BE  Yi/H>TE  WITH  BL^CK  UETTERS. 


SCALE 


50*  REFLECTORIZED  R.R.  CROSSING  PROTECTIVE  SIGN 


STO.  PIPE  CAP 
THBCAOtO  TO  POST 


«0 


IF  REFL.  SHEETING  IS  USED  RR 
X-ING  S\GN  an^LU  BE  M^DE 
OF  -t"  BOILER  PL^Te.  OR  O 
CTION  SIMILM 
BUTTO^l-^  \TYPE.  MAY 
BE  USED 


SPOT  WELD  TO 
SOPPORTWiQ 
PLATE . 


TRACKS 

X  BE 


S 


4  m.  m 

PlPt.CAP 
UD  ajMK  SHUl  ■ 

PMnES  wHin  o) 

JklUMMUM 


5< 

O, 

■a.. 

0-  (O 

4 


IF  REFL.  SHEETING 
IS  USED  MOLT\PLE 
TR.  S^GN  SHALU 
MADE  OF  1-4 
GAUGE.  FLAT  STEEL 


4- 


1 


I.  SIQN  ftHO-V-U  B=  LOCATED  NOT  MORE  THfcX 
15'  FROM  CENTER  LINE  OF  TR^CK  AND 
3HA1.1.  MOT  »E  UE99  THAVl  «  OR 
MORE.  THKN  10'  FROM  THE  NEAREST 
eOQE  OF  PAVEMENT  OR  TRAVELED 
WAV  UNLESS  LOCAL  CONDITIONS 
REQ.U\RE  A  DIFFERENT  LOCATION. 

2-  swt.  iNwamno  mumboi  »  tsacks.  to  si  uao  wwk 

THUS  UK  TWO  OR  MM  TWCIO.  TW  MUMBH  nvuno 

OUTMC  SKW  SMUMiMEmtiauMHii  cmsiio,  wcumM 

SlOtlKB.  THE  BSTHWI  THAT  »IUi  et  OSUmo  TO  S£l»««1l 

TMCKS  van  All  AoomoiuL  cmssim  vcn  is  coasiHiKD 

IS  100  FT.  UMLtSJ  LOCAL  CWOmOHS  ttQUIHt  OmUWUt. 
3  -  HEIGHT  MAY  Bt  VAUIB)  AS  StOUIWO  BV  LOCAL  COWmOM. 
A  -  IT  IS  PtRMISSlBLf  TO  PU«  BHUCTOSUtO  SI6M$  ON 
,1        t«ISTIM  POST 

0  I  J  J 


SCALE  III  FEET 


-  LEVEL  Of  HIGHVWLY 


IAIN.  WKU^Slt 


mi't 


ROAD 


OPT\ON\L 
BUTTOK 
TVPE 


snuMOSb  smi  OR  wwn 

MAO«M  SCRtM, 


f  SUPPORTIMG  PLATE 
^0         6"  12' 


SCALE 


.18  DIA  -, 


CONC 


R.R.  CROSSING  SIGN  TO  CONFORM  TO 
THE  CURRENT  SPECIFICATIONS  OF 
THE  ASSOCIATION  OF  AMERICAN 
RAILROADS. 

REFLECTORIIATION  MAY  BE 
ACCOMPLISHED  BY  MEANS  OF 
REFLECTOR  BUTTONS  OR 
APPROVED  REFLECTORIZING  SHEETING. 
IF  THE  BACKGROUND  CONSISTS  OF 
REFLECTORIXINQ   SHEET\NG  \T  SHALL 
BE  WHITE  WITH  BLACK  LETTERS. 


STAINLESS  STL. 
OR  BRONTE 
MACH,  SCRev<8.< 
THEFT  RESIS- 
TINQ  TYPfc 


^  SUPPORTING  PLATE 


6CAL.e 


o 

I 

IN) 


REFLECTORIZED  R.R.  ADVANCE  WARNING  SIGN 


4"<i>  HoL.es 


A/a  /  COMMON  F/JZ 
Ly^/ZCH  P03T  P^ltJT£D 
3  COATS  WHITE  PAINT 


X 


n 
I  I 
I  I 

L_J. 


My4D£  /<S  C^^Hi/G^  SZ-Z^ST  ^TBSL  ^ 

/e/e.y^DVANC£  l\C^JSKf/SJ3  ^/<SS/  ^HALL  B£  PLAC£D 
NOT  L£3S  THAN  G  ' NO^  MO^S  T/^AN  /O  '/^-^OA/f- 
THB  £OG£  Of^ P^V£A^£S/r  T/SAVBLBD 
WAY,  UNL£^3  LOCAL  CONP/T/O/VS  /3£QUJ^£  A 
a//='F£fZE.NT  LOC^T/O/sf,  W/TH  TH£  LOW£ST 
£DG£  0/=  3/GN  Z^'^30V£  TH£  /ZOAD  3Uef=AC£  / 

^TA  M/N.  OP-  /OO'  AND  A  MAX-  0/='  SOO ' F^OA^ 
77/^  X'/NG  O/eAS  £>//e£CT£D  BY  TH£  SNGINBBJZ  . 
3ACKG/30UN0  -  HJGHWAY  y£LJLO[V. 
30JeD£e,  3YM30Lj  yAND  L£rT£/Z/NG''  BLACK. 
je£FL £ C  roe/ Z£D  3Y  Je£FL £C TOjE  3U TTO/^S 
/N  3Y/\^30L  and  L£Tr£JS3 ,  BY 
"/e£f=L£Cr/NG  5H££TtNG" 3AC/<GeOUND. 


DETA.\l-  OF  LE.TTE.R 


Montana  5taie  H\6,hwa.i4  Oommission. 


o 

CP 
I 


/")(6"S'CS 

LaMde/7  maV 

3£  USSD-^ 


GRAVEL  PIT  SIGN 


V9 


GRAVEL;/  PIT 


/8"K/S' 


6-GPS 

777/3         fo  bep/3c<?d 
//7  <s  prom/nenf  pos/f/on 

po/'rjfs  v^/jere  rouf'e 
fo  p/f  farn^  off  from 
pr/nc/p/e  /7/  '^Av^sy  or 
counfy  rOoLcf. 


F-345  (7) 
lab:  no.  178357 


T/it'S  5/3/1      £)e  saspffndffc/  from 

e"%^4" 3/3/1  jby  3ny  con^en/en/- 

meffod,  nof/'ng  /■f^f  /f  mdy  a:3^£f 

on/^  once.  3offr4/  naed  no  f  pa/'n/eif. 

U/fers  /"  /7/3/7,  dLAC/^. 

Projecf  /7am  ber  3/7  <f  f/rsf  of/o/f 

/abort? fory  numbers  fo  be  used. 

/fa  mj/n/e/tsnce  sfocAp/'/e,  uje 

con/racf  number  /nsfead  of projeci 
number. 


Words  "0PA\/5L  P/T" fo 
be  ps/nfiga/  on  eac/7 
S/'<^e  of  board. 

Board  /-o  be  pa/n/ed 

''/h//tS/^WA  y  P£0  "  w/  f/j 


Tfi/3  3/3/7  fo  be  p/<3ce(done^  ^a/e 
or  fer^ce  posf,  or  f<33fered  fo  <f 
3 fee/  p^3f,  iMf7/cfe\/er  /s  mosf 
3u/fadk. 

If  /x>  be  fjsfeniftd  fo  fe/ice 
posf  a  me  ffrod  3/7oa/td  be 
con/r/s/ed  fbaf  >v///  nof  prec/ode 
co/jf/nued  use  of  ffe  s/'gn. 


ROUTE  MARKER 


/\4'X/S' 
fROM  STOCK 
•/iT£fif/AL 


> 


To  be  pff/nfed  "f//<s//mi R^O' 
bof/^  ^/des  ^/fb  ya'  3l/iCM: 
bor^der.    7~f}e  rou/-e  mffrfcer^ 
Sfou/d  be-  consfracfed  for 
reuse. 


Tf7e3e  /77arf:ers  fo  be  p/aced 
s/onj  fAe  roufe  from  fbe 

"  (7/^/1  V^l  P/T  "3/3 n  fo  ffe 
3rave/  p/f,  3s/ng  so  /oca  fed 
ff?af  rouVe  m//  be  c/ear/y 
cfef/ned. 


MARKINGS  AT  PIT 


Tfie  grave/  p//  3Aoc//d  b&  /77arf:ed  and  3/3/^ed  /h  accord 
w/ff?  ^ny  currenf  /n3/-rocf/ons.  /n  genera/,  ffje  boandary 
o  f  fbe  p/f  sfjoa/d  be  yve//  mar/(cec/  by  /fffb  and  f^^D 
f/ags.    Tesf  /lo/es  3bou/<d  f>e  mar/cecf  by  3^a/re3'^ 
3bow/ng  dffp/f  of  overburden  and  ^rave/. 


Montano  Highway  Commialon 


APPROVED  _  /&i^e^/f&^  

PRECONSTRUCTION  Eftei^tEER 


LAMINATED  WOOD  GUARD  RAIL 


I 


c//'rec^c/  ht/  ^he  En^/neen 


^'^''/^^--^^  PLAN 


7  "Mac/7.  3o/^  -  Z/e^sJ  c<Pi/n/e/- 


;^h/cA ^ 4-o" l^/> ya/n/'s- 


S-O  C-C. 


Lne/ Posis  fo  6e  J-p" C-C  fo  a//ovY  /z" 
of  ro//  ieyoncf  /asr posj^ 


^4 y ^-a" Jygns  yvnsppec/ 
m/h      iV/re  <S  /o  "  /3//c/?. 

CONSTRUCTION  DETAILS 


s" 
8 


\  ^ 

/Z" 

/z" 

3oM 


FRONT  ELEVATION 


DETAIL  OF 
ALTERNATE  CONSTRUCTION 
USING  SAFETY  HEADED 
BOLTS. 


OF  LAMINATED  RAILS  &  POSTS 


Pos/s  3/7<3// he  o/^ zoncre/e^  or  /re-s/ec/  yvooc/^,^s  spec///ec/ /n  //?s  Sto. 
specs,     or  spec/s/ pro\//3/orfs .  i93///n^s  s/j^// rnee?^  /he  m^^o/r^/ner?/^  /h  /he 

^f^na'arJ^ ^pec/Ac3//or7.s.  or  3pec/'aJ  Proy/sions.  /////// 
p^f/^r  —  Pa///nS5  /  Posts  3/7,3//  he  pa/nreJ  /n  c3ccorc/,3r7£^e  1/V///7  /ne  3r,3nc/<src/ 

3pec///c,3/-/orfS.  Pe^/rrh/na  oP  cpncre-/-e  pos/s  m'//  no/  oe  re^i//rec/.  . 
Enc/ p<3rfe/3  /o  ha  f/<3rec/  <3s  c//rec/<^c/  Sa        jfn^/neer-  /i//  hfrc/iA^^ra  exf<^pr  /7^//s 
To  he  a^/yes/y/zec/-  A^<3//  Js/.  p/anh  /a  ops/  f^vhere  ivooc/ pos/s  <3re  as<ec/)  m/h  '4oc/■ 
rfa//s,  Znc/.p/ary/c  fo  /s/  yv//h  /oc/.  r?a//s,  3rc/.  /o  Znc/.  yv//h  ZOh  r7<3//s  -  ^/^-^  /o  3rc/. 
w//h  40c/.  /73//s.  A/<3///n^  /o  he  on  Z  /~/  cen/ers  ^/a^^,^rec/  ^p  .anc/  ho/rom  2"/ns/c/e 
0/  ec/^e  w//h  jo/n/s  n<3//ec/  /op  ,f  ho//om  " 
/s/ore  -  Pc3/n//n^  J  //3///nJ  e/c .  /  ^a// c//rr7e/y^/or?3  ^ame  for-  e//her  <3//er-r-r3r£  fyvhere 
i^ooc/  pos/s  c3re  asecT. ) 


SAFETY  BOLT 


STEEL  GUARD  RAIL 


or  a:?  braked  hj^ 


For  woo>^  or  crone  g  'uorc/  fo// pQfrs  see  ^A/.  a/o.  //  G^l . 

Concr-ete  pos/'s  sjial/  be  casf  w/'f/j  fyo/es 
to  fas^^n  f-fye  typo  of         ^  he  c/sec/-^ 


IZ'G 


3^ 


ij. 


•0 


ELLEVATION 


DETAIL  OF  WOOD  GUIDE  POSTS 


Zl 


1 
I 


1 


Tes/iT£D  POSTS. 

ca//ee/  -/or  /'n  :/jhe  ^/a^.  Spec's, 
or  ^p£c/'<3/  prov/s/o/73. 

■for  Po3i^3  /n  /n^  S/^nc/^/-^/ 

PA//sfT  -  T/7r^£  co^/s  i/i//7//<^  p^/'n-/" 
fop  o/'po^/  fo  Q"  oboye 
grounc/.  (see  Sfd  5p£C3^ 

UNTje£AT£D  POSTS. 

Posts  -  sM/  f/'ns-/-  Se  p^/nf^c/  m'^h. 

3  coaf3  o/'  i^pproi/^a  6/<3ck 
pa/hr  from  Sof/or?  fo  c3 po/hr 
8"3Bo\/e,drc>Lfnc/ //he .  P'rb/p 
rh/3 po/nr  fv  rep  of posT 
pt3//7^  m'fh  3cb<3f3  'of 
<3pproveo  ^vn/re p<a/hr. 

LuMBEJZ  -  As  nofe<:/ (^iovs. 

A/oT£  ~  On  a//  jo^y>/^>is     n    /         /  / 
^iz/c/e  po37S  7&      rer/ecror/zea  hi/ 


Montana  State  Highway  Commission. 


A  pproveosept:  i^i  953 

PRE  CON  STRUCT  ION  ENGIN 


NEj[R 


REV.  »0-l-5» 
REV.  10-B:-&3 


ROUND  WOOD  GUIDE  POSTS 


QP4 


4.o'-o"c-c 


If 


POS"/"^  3HALL  BE.  TfZ£.ATE.D  WOOD  y4S 
CALLED  PO/Z  IN  SrO.  3PECS.  O/S  3PEC.  P^OV. 
P^/SfT-  THfZBB  COAT^  WH/TE  PA/hJTF/SOM 
TOP  OP  POST  TO  a"y4BOV^  CSeoUND.  (SEE 
3TP.  spec's) 

UNT/eeATBD  P03T5. 
^HALL  P/jeST  0E:  PAINTED  W/TH ^  C04T^ 
OP  y4PP/eOVSD  SLACK  PyAiNT P^OM 
BOTTOM  TOy^  PO/NT  S"y^0OV^  G^OUNO 
P/SOM  THIS  POINT  TO  TOP  OP  POST 
PA/NT  W/TH  3  COATS  OP y^PP^OVED 
WHITE  PAINT 


TO  be  re//ecTor/zec/  be/  ^rore  forces. 
 MC>A/7>ii/VA  ^7>I7-^  Al/aA/W/iy  COM/^/SS/O^I 


^p  PROVE  o_r _JA.M 


COVITROL  tMG<WEfcR 


RtV.  »0-l-5» 


DETAIL  OF  CONCRETE  GUIDE  POSTS 


23 
QPl 


Mm 

I 


40-0"  C'C 


Un/e^^  <^harw/se  r?o/ec/  on  p/<^/7^. 


6' 


«0 


/z 


5 


Zz 


! 3 ""^  -^4-  X  5-8" Bars  wrappe ^ 
3E.C. 

doncrts/e  in  Pos/^  3/73//  6e  C/ass  £>  " 
^fren^-//?  or  e^ua/. 


A/oT£-  O/7  ji7// /0/72/'&cr/^        /-      /  / 


Monfana  5iaie  Highway  Comm\5s\on 


Rev.  IO-\-5( 


STEEL  GUIDE  POSTS 


4-  ^^uds  ^  i?e  Ifurnet:/' 
i'nsTa//o^/on  o/^/ore. 

The  Un/^ price  h/J  -for  ne\^ 
s/ee/  ^ojc/e  po^/s  ^ho// /n 
inc/u^e  o/J  /ooor,  eqa^pmerr 


0  marer/a/s  ree^ujrecr  ^  /G/77/>/ 

1  insra//  Gu/ae  Pp3^  co/np/eis 
j'n p/ace ,exc/uyive  o-f  re/'/ecf- 
onzoHon-  If  Hie  conrracror 
phce^  posts  by  dr/v/noj 
su/'tah/e  precaur/ons  3ho/J 
be  Token  70  preven-/-  /njuri/ 
■h  fhe  posrJ.  If  -^he  posT^ 
are  /p7acfa/n  no/es,  a//    ,  . 
backff//^nct//De  Thorough Ji^ 
tompea. 


3oH'om  of posi^^ 
^hoJ/  he  po/ni^eefs 


Weld 


Pace  p/a-^e  sAa// he  ^" x  S" ^■/■ee/ p/a/e  o/" /Z  da 
M/n  "^h/'cArness.  secure /y  we/c/ec^     p^f^  " 
/ncZ/  'co/ec/.  ^e//ecfpr/z./ny  maPer/cf/  ^nc 


furn/shec/  /  app//ec/  to  /oce  p/ore  6y  S^/e 


C^u/c/e  Posi/'^  ^/la//  he  approvec/ 
3'/'anJarc/  T- 3eom ,  I-&ea/v  or  U-3eo/rj 
prov/a/n^  a  /r/h.  we/^h/  0/  A33  I  ha. 
per  //n.  •foo'/'- 

^hou  /Jer  of  roaJwqu  or  03 
,5-i-akea  hj/  rhe  3n^/neer. 

Pos'/y  .^/la// he p/aceo/ p/f^p.  o' 
^  <renrers  or  d/  'recr£c/  hu  the 
£n^/r?eer. 

Po^  "fs  sha//_  he  pa/n  one' 
coo-^-  op req  /^pa^  one  f/rst  f/e/a  or 
prime  coot  orrea  /eoa ,  one/  ore 
//ha/  coo-/  a/  o/urp/nu/r; pa/nr.  y^// 
po/n/  ^ha//  meer  /he  reou/remenrs 
o/^ec.  0/  -/he  Sront/ord  3pec's 


APPROVED- _JA.^L_l^.53_ 


Mon"Vana  5fa"i"e  HiqViwai)  Commission. 
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SPACING  OF  SPOT  POSTS 


-  2 


c 
«> 

20  25  30 

Degree  of  Curve 

SRACIN6  OF  SPOT  POSTS  ON  HORIZONTAL  CURVES      ^  ' 

NOTES  : 

The  ipacing  of  Spot  Posts  on  tangents  beyond  the  limi+s  of 
horizontal  or  vertical  curves  shall  be  TOO  feet  unless  otherwise 
ordered  by  the  Engineer. 

Spot  Posts  shall  be  timber,  Concrete  or  S\te\  as  ca\lcd  W  on  \]ne 
plans  or  in  the  Special  Provisions, 

DelineaVors  are  to  be  furnished  ^  p\accc!  by  State  torcefl. 


Equation:  Normal  %=34\ff-'2D 


Spacing  of  1*^  po$+  off  either  end  of  vertical  curve"  1.6  S 


c-  20 


-—  15 


—  10 


3'^ 


c 
0 

-2 

(A 

> 
3 

s  o 

-»- 

3  ^ 


ti 
U. 

lA 

c 


1 


rS 


r  aoo 

^  lOO 


so 

40 

30 


20 


0.5-1 


Sv 

Sv 


c 

(S! 


I  — 


I— 


3-i 

U 

Q  *- 

0 

•5  a- 

V  10  — 
0»  II  — 

<  ,1: 

14- 


SPACING  OF  SPOT  POSTS  ON  VERTICAL  CURVES 


Monfana  Stai-c  Highway  Commission 


*MRoyeo_8ef  r  i^i  Mi 

PlteCOIiSTWUCTlON  cwaiNcj^w 


IP 
-0 


IN) 


REV.  10-9-53 


^  Vs/l/ZE  PENCB  (TYPE  F  4-) 

£^re/'ch/n^  /^hs/  /3Zo'  /vtax.  from  cor  /so 3rsce  come/-  /  ^sr'-e  pos^^  aa  6e/ow. 
or  as  re^u/red  by  CroLina  //he.  Cor/ier  posts  /o  be  braceo^  0/1  a//  s/c/es 


51 


Brace  cons/ruc//o/7  ys/ne  as  a^  cor 


receiv/n^  fe/->s/o/^ . 


3  WIRE  PESICE  (TYPE  F-3) 


< 

- 

1 1  ' 

1 1 

LJ 


Mofes  ^  s//  o^her  e^i/nens/ons 
ja/r)e  3s  it>p  defs/7. 


LJ 


3AIZBED  WIRE  4  WOVEN  WIRE  PENCE  (TYPE  F-Z) 


No-fes  /  a//  ot/her  d/'/ne/^s/ons^ 
same  as  fop  cfefa//. 


I  I 
U 


FARM  ENTRANCE   GATE  {TYPE  G-l) 


10 
0 

I 

H 


/fi'-C" 


/g  -  e" 


I 

Lj 


/i  x  /A"  Wrought  stee/  s/rtp 
\  hi'r^jes  bo/fec/  fo  ^afe  w/fh  . 
■3  - ^" x  Sj' ^a/y.  carriage  ho/is. 


/od  t  M 
C//nche3\. 
for 

6'- 3" 


III 


co/^s-Zr. 


It'  s'-/r 


/a-  o' 


4a'M>.Z  S/ec/r/c^//y 

we/c/ee/  fv^/'sy-  //h^  cAs/r 


ti^/'re  /e\/er„ 


/as-Zenet/  to '  ^p'_yv/re. 


FIELD  E INT  IB  ASIC  E    GATE  (TYPE  G-Z) 


-/tver 


—        V  So'j/sy  ^/fof  /b  /na/h 
fence  by  3  w/re  /oops. 


19-6" 


'\!X/or  aa^f  jn 
\  re/s/'/n/hj  /ooaV^ 


I 

•n 
n« 
z 
n 
I" 


W/re  yofe  / 
'/hdepene/e. 


"'//A\^V/W/iS\v 

be  //  fc/ 
0/  fe/7ce . 


I 


Posts  :   Sp/ii-  ce</ar,  e-  £" /or?^  1^  ff"rn/r7.  c//'a.  /or  //ns  pos/s  a/^c/  7'o" 

/on^  <  S'm/'n.  c//'a,  /or  co/~/-rer  4  £fa/e  pos/s. 

W'//e£:  -■—  z  po/n/  ^a/y.  hariec/  v\^/re,  approx.  33o  /bs.  per  /-n//e,  2 
3thar7ds  of  /z  gs.  v^/'re  /vf//s/ee/j  iv//h  bar 69  ^pafec/  S"  apar/. 
/o^erj  w/re  z 

•/ai/s  /Z'aparr.  ^/i/i  wire      be  .atrached  to  posTs  on  p<3s. 

_  _ . .      Mory/a/^a  Larc/r,  o/-  Mon/a/->a  or  /^ac///c  Coas/  Dou^/as  /w'c- 
/nsj/  j^.  a/so  be  co/js/rac/edofpee/earroc/napo/es  ofa/-n/h/'rm//n  d/'sme/3r  o^  4^ 


Wover7  i^//re  za' m'e/e.  Top  /  boffo/rr  ^v/res  "/o ^a.  L/nes  /  s/ay  w/res  '/Zf  sja. 
S/ays  /Z'apar/.  ^4//  wire  /o  be  ^//achej  io  pos/s  on  p,3s/ure  s/c/e  of  re/?ce. 

Li//i^3£e  ■■  Fu//  sa^vei/ 

may  ..a/so  be  ^^..^y  ^w,^^ --^^^-^w 
5T/*PLes  ■■  /z  ^a/yan/zep  fe/^ce  s/ap/es  *^  w/re 

ALTERNATE   CONSr/euCTION.       ,        ,      r     /       ^  //  /  / 

Me/a/ pos/.^  may  be  oaec/ /h p/aca  cr  tvooa  e>as/a.  jns/a//a//'on  >y///  oe  c/o/^e 
accora//r>0  /<?  /rfa/ii/Zae/i/rers  recorn/TienaaZ/brfs. 

Lea/i/nj^  /ence  mai/  6e  3ubs//'/u/ec/  // aoproyee/      //^e  £/r.4/neer.  


Braces 


\ 


I 


WOVEN  WIRE    WOOD  SLAT    SNOW  FENCE 


I 


3 

I 


Q 


o 

3 


o/7/7ea/e 


cf  My£,  Lopped  /.o' ^  T/ea. 


^z"'x /S'iron  p/n 
wifh  head. 


METHOD    OF  GUYING 


SECTION 

Zofl-andS  /s/o.  /O  daude  p/ain  black 

annea/edwire  3'?o"/ong  al-  end po£^    ^2 ^Aff*^^£>yrp?^;^ 


/  3/rand  //<?.  /o  ^au^e  p/ain  b/ack  annea/ec/ 
wire  3'-0"  /on^  a^  /niermedlafe  post's. 

PLAN 


Pa^/^-  /<:pJ?if  Z^O''  /o/7(^  <7/7i/ /l/r/7/^/7(^(y  fV///76>i//  a/7c/7or 
/W/7i^  pptrr //'/7ffif/ /ho/. 

/?/d7<7aG' i7/X7rA  ^^7C/7  ^a/P/<S  /<P  /F^l^if  ^  6:0/77-- 

/Vr  //^ff  ^(sayv  //7  ff^c/7^/P<7oa'  /Ptf" 
//reff/7  /o     //?7777<^rjrtffa^  />7 

/7a/  ^o/i///£>77  o/"  i:rr<ffo^o/(^  or  rat/ ojc/^<^  o/'/np/r.  Cr 

"T1 


yVi^^E'N  ^V//?£  IVoao  S^/:jr  Sa/OIV  /^S/VC£ 


H'y/^'x  -4-0' ivaad sJir^s 


53 
SFZ 


t 


I 


- 

- 

- 

_ 

_ 

- 

- 

- 

- 

- 

- 

- 

5 
o 

I 

> 

2 
Tn 

o 

I 

■< 

8 

S 

\ 

o 
5 


WOOD  SL/JTS:  Se^  S'i-arr^^rzf  Spffc/Wcs/yb/Ts-  -/hr  tV0<?a's/^Y-  S/7£?i^^ 

BOLTS:  -^x^'  Si^r/>7^er^  1^      boMffof  -/zp  a^'x^" piosfs  w/Yh 

/"  £7^/i^^/7/zea^  St-^p/As  4ys//7^  ^/  St^p/£s  per  rotv p^r  /0-0''S£'ct/'c>/7. 

B^y^CES:  Z'x4''  ^nac^s  to  Se  L/s^if  ^t  ^/po^ ^ei::rt/c?/7, 

3/7^  3 1  /OO'  /r7t^ry^3/s  py/rar^  /err^/r  0/  -^a/ro^  p^nm/ts. 

A/yP/LS:  ^"x Str//7<^0rs  3/7ct <dr<&o^s  to      /7s/'/s<^ or  to£-/73/'/e£t  to 
G\G"  po^ts  kv/'t/r  ^dPa^  £::o'/r7/770/7  n^/'/s. 

TT^A^P/ZViS-:  Backet?//  aroa/jcZ  posts  s/xa// 
tt/orau^/r/y  t^mpeie:/  a^^^  <:k:>/77pa^r/is£/.  ^fiffr//r^  s/ra// 
£>a  resorte£/to  tor  tho/vi/tp/r  oomp3irf/o/7  /freo^/ra^ 
t/7a  B'/7o//7ee/T  


APPRO VEDj-  JAN.  1, 53 
CONTROL  tMG\K>EtR\^  J 


DIMENSIONS  OF  CM.  PIPE  ARCH  CULVERTS 
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^  to/e^^/fce  o/^  jo^us  or  m/nus  /  in  en  be  pa^mfssihlc 


/r,. 

3 

/n. 

A/ei^^f  O/  Coiner  //n  fee/ 

D/A.  OF 

/ 

^-4 

/6-£0 

/3 

// 

4i 

/6 

/6 

/6 

/6 

/S 

/5 

22 

/3 

/.6 

/6 

/6 

/6 

/6 

/6 

/3 

2S 

/6 

^.a 

/6 

/6 

/6 

/6 

/6 

£/ 

£9 

/e 

a.  6 

/4 

/4 

/4 

/4 

/4 

24 

S6 

£^ 

44- 

G-f- 

/4 

/4 

/4 

/4 

/4 

30 

7 

/^ 

/2 

/£ 

/£ 

36 

3/ 

3.7 

3 

/2 

/a 

/o 

42 

^6 

//.4 

/O 

/a 

/o 

/O 

46 

6S 

/4  3 

/oi 

8 

/o 

JO 

3 

S 

1 

54 

/5f 

/7.6 

7 

a 

8 

7 

60 

A4rA/.  cepVB/e.  j  /z/s£  to  nM  <S/3A0£  om^houl  D£/e . 

MULTIPLE  INSTALLATIONS 


MONTANA    ^TATE  NIGHM^y  COMMJSSION 


A  PPROVEO_SE^Pt  1^1 953 
PRECOWSTRUCTIOW  ENGIwdj^R 


REV.  I0-I-5I 
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DIMENSIONS  OF  SECTIONAL   PLATE  PIPE  ARCHES*^*^ 


Span 

If^. 

77" 

/8Z 

93" 

33.3 

/OT' 

20 

/£3' 

77" 

22 

^0" 

70.0 

23 

/S9" 

96" 

8^.3 

25 

/70' 

/or 

9S.9 

2Si 

/S9' 

//4.3 

26k 

A/OT£:    Tbb/e.  /rorr>  A/andSook  of  Cc//verf 


AZOTE:  /^ff  cf/mehsions  ore  /neasured  fro/ri  /ns/de  cres/s. 
A4in.  trover^  i^/sc    />-o/77  /op  of  f"p<z  A?  //>?.  g/^c/e  ^/iotj/</er. 


miTIPLE  m3T/\LLATIO/V5 


I  4.0 

r 


W. 


MOA^rAAfA    ^TATB    HIGUWAV  COAffSS/OA/ 


A PPROVEO  SEPT  [^1 953 
PRECOWSTRUCTIOW  EWGIWEl^R 


RE.V.  |0-  (-  sr 


/oo 


CORRUGATED      METAL    PIPE  SYPHON 


45 

sT 


e/6ows  matf  be  yart'ea 
;fc  s  m/n.  of 25  "  for^ 
Spec  13/  /nsra/Zar/ons 
TO  make  sors'  fi  f 
fhe  siruarion. 


W  =■  {5ca/ed  from  Cross  sections) 
L  --  (/4s  c3//ea  for  on  p/ans) 

slope  as  s/town 


/oo' 


.^^men:'  for p/pe  T^a  Se  mac/e  /or  /end/A  mea^c/reaf' 
£  of p/oe 


"4  Bar^ 
&  12' 


iWoT  Ti^^f  ^y^^e 


Bans  <g  iz  '^Tt-£^  ■ 


NOTE  '.- 

DC  /70-/-  u^e 
ca/kc/  -for  on 


0?0Z7-L^T- 

cu.  vas. 

LBS. 

ISJLET 

WTLEl 

L 

L' 

A 

B 

/f 

GAGE 

Z^' 
SO" 
42' 

/.77 

4.9/ 

7.C>7 
^.(p2 
/2.S7 

ZO 
zo 

zo 
zo 
zo 

.73 

ej 

I.C8 
Z.JO 
Z.3Z 

 ^  T  ' 

.59 
.  7G 

/.// 
f.40 

&Z 
8Z 
93 
//& 
/39 
/(SZ 

30 
34 
G<a 
8Z 

/as 

/Z4 

zla" 
3'-o' 

4-0 

4-6'' 

3:0' 

z'-z" 

Z'-6" 

3'-Z'' 

3'£' 
3-/0 

/-3" 

z'-o" 

Z'3'' 
'Z'(i- 

/-3" 

z'-o"- 

Z'-3' 

4'-o' 
4'-C>" 
5'-0" 

IG 
14 
14 
12 

IZ 
10 

Or  ^e/pf  C^^^  '^/'^'^/^ f^P.'^  '^^  Ci7//e(/ /or  //? 
//re  s/s/Taara  Ssec/nca  Tfons . 


'i/^ac/ /r?  /fys  i/.W/ /^r/ce  A/e/ per"  c^f  /a.  or  c:ar?c:. 


APPROVEOSEPT  1^1993 
PRECONSTRUCTIOW  ENGIME|;|R 


REV.  10- I- 51 
REV. 


• 


REINFORCED  COMCRETE  PIPE  ARCH  CULVERTS 

Cprefabr\cated) 


Longitudinal  Section  Transverse  Section  &  End  View 


SIZE 

WATER 
AREA  SQ.FT. 

RISE 

SPAN 

A  •* 

At 

T 

A 

B 

c 

D 

E 

F 

G 

H 

J 

K 

L 

M 

N 

0 

P 

Q 

R 

s 

36" 

6.4 

26  V 

43%" 

0.25 

4'/2" 

2" 

V 

4" 

l'/4" 

%" 

2" 

4" 

I7>8" 

2V 

iVV 

6'/4" 

16%" 

62" 

ISO- 
00' 

22>i" 

6^2" 

21 V 

42" 

8.8 

31^16" 

51 V 

0.30 

4^2' 

2" 

4" 

iV 

2" 

4" 

20" 

2%" 

2»/l«i' 

19'/16" 

73" 

IS". 
IS' 

26W' 

7V 

25W' 

48" 

11.4 

36" 

0.33 

5" 

2'/4" 

2" 

5" 

2" 

2'/4" 

5" 

22'/4" 

3^a" 

2%" 

8'/8" 

2lW 

84" 

18"- 
40 

30" 

8%" 

28%" 

60" 

17.7 

45" 

73}'2" 

0.40 

6" 

■I  8/  " 
•3  /|s 

l%" 

5" 

2%" 

2'/2" 

5" 

28^2" 

3"'/i6" 

loVie" 

27'y<6' 

105" 

181- 
48 

37'/2" 

II '/le" 

361^8" 

72" 

25.6 

54" 

88" 

0.59 

7" 

3'?'I6" 

1" 

2?'i«" 

6" 

3^4" 

1" 

2V 

6" 

34^16 

4%" 

4'/4' 

l2'/4" 

32'/4' 

126" 

I8«- 
49 

45" 

I3»/16 

43»/i6 

as  =  minimum  reinforcement  for  each 
of  the  two  lines -steel  area  in 
square  inches  per  lineal  foot 
of  pipe  barrel 

Concrete  -  3500  p.s.l 


Montana  b\a\t  Highway  Commission 


Mors.--  For  R.C.  Flared  End  SacHons 
SC€  Std.  shec-h  SJo.  11  -  CT3 


A  WPI«OVeO_SEPT  y  993 
PWCCOWlTRUCTtON  EWQIMEj^R 


RtV.  10-  B-  53 


o 

ft 

3 


Si- 
ft 


o 
o 
3 
3 


ST/^NIOA^RD  SECTIOKIAL.  Re.\SlF-  COVIC.  UMDE.RP/^SS 

Construction  m&fhods,  reinfor-cing  stee! ,  concrete  ,  methods  of  measurement  4  basis  of 
payment  sho//  conform  to  fhe  specifications  for  f?e/nforce<<  Concrete  Pipe  CM/verts... 

Half  Plan  of  End  Section-showing  wins  Wall ReinfWt. 


*-M«l«  end 

HALF  SECTION  ABOVE  FLOOR  THRU  END  SECTION 


LONGITUDINAL  SEaiON  ON  ^ 


itiANsvERSE  Section 


ttfflttt 
IHtjlHt-i- 


^Grovel  BockfiU.when  DETAILS  OF  INTERMEDIATE  SECTIONS 

*  »T.  9KTI0H  4950  U». 


called  for,  shall  conform  to  the 
Stof.  Specs,  ores 
specifi'eci  foK 
secfi'onal 
plate  pipe. 
cu/verts-*\ 


\(f»us  of  winq  wall*  to  b« 
ty«rtic*l  b«low  thi»  lip 


he  wir*  f«bne  I 


-•Sk  wirMSZ'etr*. 
— *6Wir«»«8'etr». 


LONGITUDINAL  SECTION  ON  i.  OF  END  SECTION 

coKicRtre  -  4500  lbs.  per  sq.  ikj. 

STL.  FABRIC  -  AASHO  SPEC'S.  M-55 


END  View  OF  E-r«*0-  SFCTION*  ■ — ■ 

SST:  weight  of  ETJO  sect.  I0,<45C» 
K/IEASUfiEO  AUONC  F.t..  ,  wwero   E-NO  SeCTIO/NfS  ARE  CALLeO 
FOR     THFV  ARE   TO  Be  MBASVREO   ASIO   PAlO    TOPI  AT  THE 
UNIT-    PRICe    BIO    PO«   STArJPARO    AECTtOfXAI.  RC)NFO«CeO 


Canctrvction  NotM:* 

If  thi  t^icM  art  fMt  alactriMlltj 
«Mld«d,th«  rtinferHmcnt  ihall  b* 
lapped  no^  l«M  than  4o  diamctars. 

If  Hi*  tplica*  art  alaetrieallii 
waMtd.tKt  mtmbart  at  aittitr  a 
waldcd  aplic*  or  inttraactien  ahall 
davalop  a  tansiU  ttmn^  acreattha 
wald  net  laas  than  t(ia  minimum 
raquirad  ttranqth  af  tVw  fabric- 
Four  feat  lan^Hia  ihall  bt  uaad 
onlij  ts  sacura  ra^uirad  lanfttt  of 
colvart.  Short  lanatJis  of  pipe 
shall  be  insTa\lcd  near  ends 
of  cuWcrV. 

No^  more  ^an  two  4-  ft, 
3ecV\on5  5hal\  b«  used 
in  ang  cuWerV. 
Cover  overtop  of  0-R355 
min.  \-o".  max.  »5'-o''. 


O 


IP 
IP 


STANDARD.  2>l.CTlONAU    REINFORCED  CONCRETE  UNDERPASS 

XOE  PR0TECT\O^4. 


o 

01 
3 
Ql 

0» 

-f 

OJ 

-♦- 

«0 

X 
0 

£ 

n 
o 

3 

3, 

tii" 
(ji 

0 

3 


y4LT£^^/^T£  A/a.  I 
HAS/D  LA/D  /eoc-K  ^/P'^y^^ 


FRONT  V/EW 
ALTB/Z^ATE.  IT-  Co/Vcr/e£T£  aLOC/i^ 

TO  3e  A/r^o£       /o,  8''x 8"a'/g"  coKfc/s/s.rje  bloc/cs^  ^ebt/nq 

L^/O  W/TH      /.O'  BATTB/S.  /\/fO/eT>i/e   3H>iLL  CO/^S/ST  O/^ 

/Fy4^r  HYojeAreo  l/mb.  ,  e  /^y^ffrs  of  b^k/o  ^  / pa^t  cbmbs/t. 

TO  B£  ISJCLUOSO  //✓  TH£  UhJ/T  P/Z/CB  3JO  AO/S  COS/C.  U-/=>4SS. 


^LT£/zNAr£  m. 

BACKED  COS/C.J5Jf^/5AP 
M/NJZ  ^AC<S  BACH  CO/SNE/^ 

Co^/cje£Ts.  /V  ^Ac/<3  Ta  be  ^ams 

PjeOFO/ZT/Of^  OF  AC^C^^SGATjSS 
AS/O  CBM£/^T  AS  U^BD  //V  COS^C. 
F/F£.    TO  Be.  /NCLUOBD  /N  TH£ 

UN/r  Fjs/CB  B/a  Fo>e  conc.  c/-/^^ss. 


o 
70 


z&TiS  //7  /7o  cafe  .9/7<y// Iff 'ofcaaa' ^e//7,<srca  ly///!  *S  jf/ea/ a^ .^/^oty/?. 
orar   ^     '      »     »    /^t  * 


_S/ope3  as  shown- 
on  X-  secr/ons 


of  oursiae  ot ^.c.fl 


Too  ofBank-^ 


INTAKE 


OUTLET 
LONGITUDINAL  SECTION 


• 

Of 

Q.UANTITICS  nSITAKe  -h  ac/T%.4T) 

Pipe 
s<a.P7 

\ 

CO.  VOS.  CLASS 

LBS 
STBCL 

pee  VEXTPT  opBOK 

S 

l- 

w 

CMP. 

w 

e.c.p. 

A 

C 

cu.vo 

s.conc. 

LOS. 

le.c.P. 

CMP 

K.C.P. 

/a' 
jo" 

36' 

l'6' 

1-6" 
1-6' 

3-0 
3'-0 
3'-o' 

s'-o' 

z-o" 
z'-o 

z-<r 

z'-o' 

z'-o 

Z-6 

3-r 

3-6 

/-//" 
Z'-7' 
3'-o" 
3-3" 

1  l" 

9-4i 

a'-o" 

6.7£ 

3.ZS 

4-94 
£.77 

3.  ZS 

4.  Z8 
S.06 

5.  SO 

Z76 
32S 
394 

47/ 

J* 

0.44 
0.44 
0.43 

O.SZ 

0.44 
0.46 
O.SZ 
O.S7 

*■  m 

39  -  71 
39 -It 
44  -7a 

46 -az 

1.71. 
J.  14 
4.91 
7.07 

/& 
14 
14- 
IZ 

V  Corrugate 
^e/nf.  cc 

undi 

d  /ne, 
nc. 

p/'pt       ca//tel  fisrm  // 

^trt/  S/c 

*  i<ar//ca/ /oo/  o/  AOK  tf/^/?  'S'/s  ai^a/- /'-S' /o-d' />K/{i!»t'<f 

■  Per  r>r/-/j^a//bo//'ar  /Ae/i'//  Ae/aA/fjf?/fy   /-^  o/'  Os^Ar 

»/re/T  ff^/:»  oi^ar.^'. 

S/opes  ae  shown  on  y-  sechons 

,  P  


'^4 


ou^/er  tor  ^/rain 


VERTICAL  SECTION  ON  t  OF  SYPHON 
Serm  /ttot  i>e  /e/Y  i>e/}r<etm  .5>^Ap/r  >*-<?// 


^Montana  State  Hlnbaai— Ssjmitftton 


*ppRoveo_SEPr  i^iMS^ 

PRECONSTRUOTION  r  


I  EWOINEtS 


CP 


6\ 


REY.  10-  I- SI 
RtV.  8-7-5S 


M8a 


CONVERTED    CULVERT  SYPHON 


7bp  <:?/"  />(7/7Ar~^ 


ft 


GENERAL  LAYOUT 


//rt   '  '         ^1  9/;a//  X>0  //7i/i/</ai^  //r  /A? 


/?/j/77. 

C/JS3  /ID  "co/7i:r<f/<^ 

\ 

P/pG 

/4 

/4 

3.3<S 

SECTION  A-A 


Montana  Staie  Hiflhw^^y  Commission 


Or  ^e/nf.  Co/7C.  ^p/7p/7p/p£ 
c  a/fed  {or/n0f.  Jfs/io^r^/ 


A PPROVEO  SEPT  I,.!  953 
PRECONSTRUCTIOW  EWGIWEI^B 


REV.  »0-|-  51 
RCV.  8-n-53 


FLARED  END  TERMINAL  SECTION  (PREFABRICATED) 
FOR  CORRUGATED  METAL  PIPE 

*  STYLE  "A" 


1\ 
FS 


GALVANIZED 
METAL  "Z 


HOLES  ON  \^"  CENTERS  -  MAX 
IQALV.  TOE  PLATE  SAME  GA.  AS  SK\Rt'7, 

_l  J 


ELEVATION. 


CULV. 
DIA. 

DlME.^45»ON5 

"A" 
(min.) 

"e," 

(MAX.) 

"L" 
(■2"  TOU) 

W 

(z"  tol:) 

11  1  M 

n 

em. 

IZ" 

9" 

6" 

24" 

24" 

4" 

12" 

15" 

9" 

30" 

30' 

5" 

6" 

18" 

9" 

9" 

3fe" 

3fe" 

6" 

12" 

48" 

24" 

9" 

IZ" 

46' 

4&" 

8" 

12" 

58" 

30" 

9" 

15" 

Q>0' 

59" 

10" 

12" 

7Z 

36)" 

14" 

18" 

72" 

70" 

12" 

12" 

84" 

4Z" 

14" 

Zl" 

84" 

82' 

14" 

12" 

96" 

46 

14" 

24" 

9fe" 

94 

16' 

IZ" 

108" 

SPECIFIED 

STYLE  "A"  AND  STVLE"B" 
EITHER  STYLE  ACCEPTABLE  DEFENDING 
Oh4  MANUFACTURER  SPECIFICATIONS. 
F.E.T.S.  TO  BE  INCLUDED  IN  LENGiTH  OF 
PIPE  AS  SHOWN  ON  PLAZAS- 


TOE  PLATE  TO  BE  PUNCHED  WITH  jg 

HOLES  TO  MATCH  HOLES  IN  SKIRT  LIP. 

5"  GALV.  BOLTS  TO  BE  FURNISHED. 

^LENGTH  OF  TOE  PLATE  EXT  SHOWN  ON 

PLANS.  AVAILABLE  STANDARD  DEPTHS- 

IZM5';i6",Z4",30",3€;'$48" 

TOE.  PLATE  E.XTENS\ON5  TO  BE  USED 

ONLY  WHEN  SPECIFIED. 

SKVRT  SECTION  FOR  \Z."  TO  24"  DlA 

PIPE  INCU.  TO  BE  MADE  IN  ONE  PIECE. 

SKIRT  SECTION  FOR  30"  TO  4-8"  DIA. 
PIPE  INCL.  MAY  BE  MADE  FROM  TWO 
SHEETS  WITH  LAP  RIVETED  SPLICE  ON  q_ 


CONNECTOR   SECTION,  SKIRT,  CORNER 
PLATES  AND  TOE  PLATE  TO  BE  GALV. 
AND  SAME  GAGE  AS  PIPE. 
F.ET.S,  TO  BE  INCLUDED  IN  LENGTH  OF 
PIPE  AS  SHOWN  ON  PLANS. 


DELETE.  ROODtD  ENDS  ON  ALL 
PIPE  USING  FLARED  END  SECTIONS. 


Montana  Stale  Hifthwavi  Commission. 


APPROVE.  D_7 _JMi^l_j_53 


CONTROL  tMGtWEEtr\ 


REV,  lZ-3-49 
REV.  lO  -  I  -  5» 


FLARED  END  TERMINAL  SECTION  CPREFABR\CATED)  FOR 

^^^^    CORR.  METAL  PIPE. 


12 
F5 


*  STYLE'S 

Connector  Section 


Reinforced 
Edge 


*  -  Style  X'and  S+yle"B" 
Either  style  acceptable  depen<ding 
on  manufacturer  specifications. 
F,  E.T.5.  to  be  included  \n.  \en9tK 
of  pipe  Qs  shown  on  plans . 


Qa\v.  Top 
Finish  Pla+e 


Finish  earth  slope 
as  recju\red 

Std.  Coupling . 
Band 


Appnox.  E'/a:  1  Slope 


Holes  on  l£  centers-mox— 
ELEVATION 


PIPE 
DIAM. 

GA. 

DIMENSIONS 

A 
l"TOU 

B 
MAX. 

H 
I'TOL 

I^TOU 

w 

V 

S 

eTol. 

12" 

re 

A%" 

G" 

6" 

21" 

24" 

15" 

36" 

15' 

16 

6  " 

8' 

6" 

26" 

30" 

10" 

36" 

la" 

16 

7" 

9" 

6" 

51" 

36" 

48" 

24" 

14 

la' 

6" 

4£" 

48" 

16" 

58" 

30' 

14 

12" 

15" 

52'^ 

60" 

72" 

36" 

IE 

14" 

18" 

9" 

72" 

SI" 

84" 

42" 

12 

\Q>'' 

21" 

lO'/i 

i3i 

04" 

36" 

48" 

le 

18' 

12." 

84" 

90" 

24" 

TYPICAL  CROSS  5ECT\0N  £j, 


Toe  Plate,  where  needed, to  be  punched  to 
match  holes  in,  skirt  lip.  %"galv.  bolts 
to  be  furnished.  Length  of  toe  plate  is 
W+I0"forl2"to30"dia.  pipe  incl.and 
W+22"fbr  36" to  48''d[a.  pipe  incl. 

Skirt  section  for  12" to  24"dia.  pipe  incl. 
to  be  rnade  \r\  one  piece. 

Skirt  section  for  30"to48"dia.  pipe  incl. 
ma.y  be  nrvade  from  two  sheets  joined 
by  riveting  or  bolting  on  center  line. 

Connector  Section, Comer  Plate  and  Toe 
Plate  to  be  same  gage  as  skirt  and 
each  to  be  golvon\zed , 

Delete  rodded  ends  on  all  pipe  using 
Flared  End  Sections. 


Montonti  State  Highway  Commission 


FLARED  END  TERMINAL  SECTION  (PREFABRICATED) 
FOR  CORRUGATED  METAL  PIPE-ARCH  CULVERT 

SPAN 


J2. 
F5 


Galvanized 
Metal 


See  Typical  Section  for  Slope 


I 


1%  Holes  on  12  Cen+ers-Mox. 


,^  j  Gal. Toe  Plate  Sanxe  Caa.  as  Skirt.  \}f) 


-1? 


CROSS  SEC.VIE.W 


ELEVATION 

UOTE— Toe  p\a\e  \o  be  used  only 


PIPE  ARCH 
D\MENSIONS 

DIMENSIOHS 

•A" 
CMIn.) 

-B" 
CMax.) 

(^"Tol.) 

C2"ToU] 

'tA- 

(ji'ToV) 

*  V" 

SPAhi 

RISE 

18" 

11" 

9- 

9" 

22" 

30" 

3|" 

14" 

36" 

at' 

13" 

9" 

10" 

2C" 

36" 

\0" 

3C" 

25" 

16" 

9" 

31" 

42" 

\7" 

48" 

29" 

18' 

9' 

36" 

48" 

6" 

12" 

48" 

36" 

22" 

9" 

16" 

44" 

60" 

U" 

GO" 

43" 

27" 

14" 

\74 

54- 

73" 

9" 

18" 

72" 

50" 

31- 

14" 

20" 

62" 

86" 

lor 

10" 

72 

58" 

36" 

14" 

22" 

72" 

lOO" 

12" 

12" 

84" 

65" 

40" 

14" 

23" 

80" 

l\3" 

IG" 

9G" 

72- 

44" 

14' 

24- 

88" 

128" 

141" 

zo" 

\08'' 

AU  sViecV-  meVa\  porVs  \o  be 
gaWanized  and  same  goge 
as  Ptpe-Archj 
Dele+e  rodded  ends  on  all  pipe 
using  flared  end  secrions. 
►Toe  plate  to  be  punched  witV\ 
7/\e>"  holes  to  motchv  holes  in 
skirt  \\p.  Vs  'galv'anized  bolts  to 
be  furnished .  Length  of  toe  plate 
as  shown  on  plans. Available 
standard  depths  - 12';  15"  18"  24" 
30';  36"  i  48" 

5k'\rt  section  for  Pipe-Arches 
with  Rise  of  ll"to  22"ind,to 
be  nr»ade  in  one  piece. 
Skirt  section  for  Pipe -Arches 
with  Rise  of  27" to  35"incl. 
may  be  nr\ade  from  two  sheets 
with  lap  riveted  splice  on  ^. 
Skirt  section  for  Pipe- Arches 
with  Rise  of  40"to  44"inc\.may 
be  mode  from  three  sheets 
with  lap  riveted  splices  at  equal 
distances  from 
FErrs.to  be  included  in  \engHi 
of  pipe  as  shown  on  plana 


Montana  State  Highway  ConryTyission 


PROVE  Dj-  JAN.  \ ,  53 


FLARED  END  TERMINAL  SECTION 


3:1  Slope 


^Bar  or  s+cel  fabric 
reinforcetnenl. 


SECTION  X-X 


END  VIEW 


HoTE. Reinforcing  Sieel  ^  Concrete  shall  conform  to 
Specif icalions  for  Reinforceci  Cone.  Pipe. 
F.E.T.^.  To  be  included  in  Icng^Vi  of  pipe  as  sViown 
on  plans. 


END-  SECTION  DIMENSIONS 

DIAM. 

A 

B 

C 

D 

E 

IZ" 

4." 

z'-o' 

c^of' 

2-0" 

15" 

0" 

Z'-3" 

3'- 10" 

e'-i" 

2'-6" 

18" 

9" 

2-3" 

3'-  10" 

6'- I" 

3-0 

24" 

6" 

6-12. 

4'-o" 

30" 

r-0" 

4'-6' 

i4 

6'-,| 

3-0" 

56" 

r-3" 

5"-3" 

z'-ioi 

8'- .4 

c'-o" 

4Z" 

1-3" 

5'- a" 

e'-if 

8'- 2" 

6'-6' 

46" 

Tl-O" 

6-0 

r-z" 

8'-2- 

7-0" 

*  60" 

z'-6" 

5-0" 

5'- 3" 

8'-3" 

&'-o" 

on  the  slope  of  a  win^  2  fo  \ . 


n 


r  • 


2 
0 

a 

Qi 
3 
fli 

0> 

ra 

X 
& 

I 

c 

o 
o 
3 
3. 

u 
(ft 

o 

3 


i 


r 
n» 

73 


■0 

X) 

in 
0 

i 


0) 


HUB  END  ON  OUTLET  ENO-SECTlON$ 
SPIGOT  END  ON  INLET  ENO- 
SECTIONS 


ROAD  SURFACE 


I 


CULVERT- 


PLAN 


PLANNED  CULVERT  LENGTH 

SLOPE  DETAIL 


'/     NORMAL  SHOULDER 
SLOPE 


y  I  y    TTtt^  ^ . . . 


BAR  OR  STEEL  FABRIC 
REINFORCEMENT 


3 


SECTION  X-X 


END  VIEW 


END  SECT 

^lON 

DIMENSIONS 

DIAM 

A 

B 

0 

E 

4-" 

Z~o" 

2-0 

&" 

13" 

3-10' 

6-r 

2-t." 

IS' 

Z'-3" 

3-/0" 

1  1* 

3-0 

24" 

z'-fe" 

4'-o" 

30- 

S'-O" 

36" 

5-3 

8-1 V 

i-O" 

4?" 

I'-l" 

21-11' 

8-2." 

48" 

z'-o-' 

1  ti 

7-0" 

5'-0" 

3-3" 

8'- 5" 

8-0" 

■*GO  Spccid]  end  sec-fion  is  based 
on  tVie  slope  of  a  wing  Z:l 


IsIOTE:-  RElNFORCma    STEEL   ^   CONCRETE   5H^L.\_    CONFORM  TO 
SPEClFlCA<T>ONS  FOR  RE\NF0RCED    CONC.  PIPE. 
PE.TS.  TO  BE  \NCUUOED  IN  UENGTH  OF  PIPE  ^e)  SHOWM  ON  PLANS, 

flared  ewo  terminal  5ect\oh4 
for  reikjforced  sectiomal  comc.  pipe 
(prefabricated"). 


o 


FLARED  END  TERMINAL  SECTION  FOR  REINFORCED  CONC.  PIPE 

(CAST  IN  PLACE).  ,  ,    ^         ^  ., 

R.C.CuWerT  Len^ih  as  sViown  in  Plan?  (indudes  End  SecTion  Len^ins  ft) 


Dia.  B.C. 


^  R.G.  Culvarj- 


End  Section 


LONGITUDINAL  SECT.  ALONG  t  OF  R.C.  CULV. 


tni  Sec+ion 


PLAN 

^howin^  Reinforcing  in  invert  of  Apron. 
Sidewall  Reinforcing  no+  sWown. 


ESI 

riMATE  QUANTITIES 

GENERAL  Dl 

MENSIONS 

CULV. 
DIA. 

CONG. 

STL. 

NO.  REINF.  BARS. 

A 

B 

c 

D 

E 

T 

C 

L 

ir 

01 CY 

26  Lb 

1 

3 

a 

i 

I'-i" . 

z-o" 

6" 

15" 

0.3  " 

35 

\ 

4 

G 

4 

z'-si 

1-  5^ 

z'-c" 

6" 

18" 

0.4  " 

42  " 

1 

4 

4 

9" 

z'-ioi 

3'-0" 

95'4 

Z4" 

0.6  " 

58  " 

1 

4 

Q> 

5 

2'- 3". 

4'-0' 

30" 

1.0  • 

n  " 

1 

4 

6 

& 

15" 

2'-3i 

5-0" 

15V4 

36" 

1.4  " 

87  " 

1 

4 

0 

18" 

s'-t", 

t'-o" 

18 

At' 

1.9  " 

107  " 

1 

4 

<o 

7 

Zl" 

(i'-4i 

G'-6' 

Z1V4 

48" 

2.4  " 

ISO  " 

1 

5 

(o 

8 

24" 

7'-3" 

4'- 5" 

*  CO" 

3.0  •• 

ISO  " 

1 

5 

Q> 

8 

30" 

5'- 6' 

>4 

30" 

&0" Special  end  sectior 
slope  of  a  win$  l-A. 
B 

1  is  based  on  +he 

Shape  0^  Apron 
bacV  face . 


culv.  i. 


S  Win . 


ELEVATION 


SECTION  X-X 
MoTt:  The  reinforcemen-l"  sfeel  to  be  "u 
*4  deformed  bars  - Cone,  to  be  class "D". 
F.L.T.5.  tcbe  included  in  length  of  pipe 
as  sbown  on  plana.  


1 — r 

SECTION  Z-Z 


-I 
6^ 


FLy^RED  End  Sections  For  Reinforced  Cqncre.te  Pipe  Arch  Culverxs 

(PREFAe>R\CM'ED) 


End  View 


End  Section  Din/ieinsions-Incheis 


5\1E. 

5PAM 

RISE 

A 

B 

c 

D 

e: 

T 

R 

SLOPE 

56" 

43^/4 

60 

36 

96- 

7Z 

4-'/z 

S" 

3Tol 

4Z" 

si'/e" 

60' 

36 

96 

78" 

A-Vi 

G" 

3Tol 

48" 

58yz 

3G" 

Zl 

60 

36' 

96 

84 

5 

G" 

3Toi 

60" 

45" 

31" 

60" 

5G" 

96" 

9G" 

G" 

G" 

3Tol 

IZ" 

88" 

54" 

31" 

60" 

39" 

99" 

izo" 

7" 

G" 

ITOI 

OBSIGN  OF  ReiNFORClNQ    STEEL  $  CON- 
CRETE Ef^D  seCTiOtsI  SHALL  CONFORM 

To  Standard  Reinforced  Concrete 
Arch  Cul-vert>s.  

fe-ts.  to  be.  \mcl0de:o  1v4  lemgth  of 
pipe  /\s  shown  on  pl^v^5. 

for  reinf.  cokjc  pipe  arch  culverts 
see  5td.  sheet  no.  32-rc 


SUPPORTS  FOR  CORRUGATED  METAL  PIPES 
CARRYING  IRRIGATION  WATER  ACROSS 
BORROW  PITS 


^"'^roc/  fhreffe:/e£:/ ho^h  enc^s  secure /y  60/ /ec/ 
^  fo  e/eho/fs  /n  /oL/naar/'on-y 


i  kS  eye  60 //s 

/ock  w^sner. 
"^4  Bars 
e  /z'  c/rs. 


/JaT£  ■■-        /har-c/v/ore  and  . 
A-e/nf  steel  70  he.oosprbea  , 
/n  the  cfn/tor/ce  fi/d  for  cc/.t/d. 
of  concrefe. 


^?'/= 

3' 

4' 

a' 

ZO' 

20 ' 

.^^ 

.(Z7 

.07 

/./o 

24' 

.^7 

.7t^ 

/.Z4 

/<^' 

.4^ 

.<i7 

.00 

/.// 

/.4<i 

^(^^ 

.-^-^ 

.  70 

/.04 

/.a0 

2.<?6 

.<^2 

.00 

/./a 

2^/ 

/Z' 

4a* 

0' 

.  &9 

/.32 

2.// 

2.:^7 

Montana  Staic  Hifthvyay  Commission 
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IRRIGATION  DITCH  HEAD  GATE  HQ 

L 


> 



\ 



|.-  Z'k/Z"- — =^ 

— -.1 

z 


■Z"x/Z"ne3 


3s 


I  I 
I  I 


TT 
I 


.J_±U_I  


ELEVATION 

5/des-  it  f/oor  fo  he      Z" mafcAee/ mafer/a/' 
L  s  3  Wy  hut  no-f  /e3£  ^hsn  3' 
W.  ^  H.  fo  //'/  /oca/  conc//'//on3 
£?  «  /V 

//  V/  />  ^rea-Ze/-  f/nan  S'j  Spec/a / c/es/_^n 
to  be  prov/c/ec/. 


iJoT^:-  P/ace  en/Tance  enc/ o/ /leac/^ate  a't  /he  po//i/  v^Aere 
/he  h/dh  i^/s/ar  //he  /n  the  cana/  /h/enaects  /he  cana/ 6a/ 
In  3of/j  /ha/  are  easi/y  ero^ee/,  //  may  he  neceaaary  /b 
ex /en  a/  /he  p/an/t/n^  /n  /he  hot/om  ^  ^/^/ea  of  /he 
head^a/e  tb  an  /n/ensec//'on  w/th  /he  cana/  bank- 


3/LL  OF  MAT£Je/AL 

W'/-Z"      H:Z'      /SO  F3M  -  (/8") 

W'f-5'  H'Z'  /90  P3/^  -  (24") 
Z- Z"  N'3'  Z50  P3M  -  (30") 
Z'S'  ZIO  f3M  -  (36") 

U^e  /2,e/.  /7€a//s.  A/s/Za  to  he  /nc/uc/ec/ 

/n  pr/ce  d/c/  for  /umSar. 

Montana  State  H>^hwa<j  Commission 
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2^' 


30' 


3S 


4S 


43' 


CUBIC  YARDS  OF  CLASS  AD' CONCRETE 


Arca 

so.  rr 

/  P/RS 


3.142 


4.906 


7.068 


9.62/ 


/2.S66 


<o-0 


6-0 


/o-o 


/2-0 


/4-0 


Ci/.ros 


0.67 


0.99 


A  36 


/.  73 


Z.2S 


277 


Ct/.Y05 
Two 


/.34 


/.9a 


2.72 


3.56 


4.  SO 


5.54 


Double  Corr.  Metal 


AREA 

so.rr. 

2  P/RES 


3.S34 


6.264 


//-O 


9.8/6 


/4./36 


/9.242 


2S./32 


8-3 


/3-9 


/6-6' 


/9-3 


22'-C 


Cl/.  YOS 
0//E 
HOWL 


o.se 


/.so 


/.  78 


2.32 


2.9/ 


3. 57 


Ci/.yos 
rtvo 

//DIWLS. 


/.77 


Z.60 


3. 55 


4.&3 


5.82 


7./ 4 


/8' 


24- 


30" 


36 


42 


48' 


60    /9.63S  ZO  O     3.96      797    39.270  27^'    S.07      /0./4    &0'    6  "    28  274    ZO'-O    4.31      8.6Z    54.548  Z8'-6'    5.64  //29 


2i" 


'3? 


4f 


S/A/OL£  Co/YC.  /^/RE^ 


Ot/rs/oe 
AKEA 

so.  /'r. 
/  R/f»e 


2.885 


4.909 


7.467 


/0.559 


/4./86 


/8.34S 


60 


a-o 


/o-o 


/2-0 


/4-0 


/6-0 


0/V£ 
//OWL 


0.7/ 


/.46 


/.9Z 


2.44 


3.0/ 


Ci/.  ros 

TWO 
//DIA/IS 


/42 


Z./Z 


Z.92 


3.84 


4.87 


6.0/ 


Z?Ol/BLE  COA/C.  P/P£ 


ours/o£ 
AREA 


S.770 


9.8 /a 


/4.934 


z/.  //a 


Z8.37Z 


36-696 


8-8 


/4'4 


/7-2' 


ZO-O 


2Z-/0 


C//.  YDS 

OA/E 
//OiV/. 


0.93 


/44 


Z./O 


Z.S6 


3.73 


3.96 


Co.  YOS. 

TiVO 
ROtVls 


/.9S 


287 


4.20 


5./Z 


646 


7.93 


ee/'n forcing  09  inJj'co'/'eJ ^ha//  be  /nc/uJec/ /h  /-Ae  i/n//- pr/c^  /or 
concr/?^/s.  Lenofh  0/ har3  =      G",       expo^ec/ ea/7es  of  concre-/^^. 
he  chamfer^ed  J".  ^ 


o 
o 
z 
o 

m 

H 

m 

X 

m 

i 


S/A/GLE  P/PE 


O 


INLET  a   OUTLET  HEADWALLS  FOR  CM.P. 


53 


*^  3ors 


-/"x^  sfrsp  iron  freme  . 
J' mesh  screen      INLET  HDWAL.L 

^  soldered  fo  iron  frame. 
Jnler^  screen  (A/o^  to  be 
used un/ess  recom- 
mended by  /he  £n^,) 
3cre£i^  /o  he  ah^sorhej 
/n^e  a/i/r  pr/  ce  h/J  /or 
/.in.  /=■/  o/^/pe . 

D  "  Inside  Diatn. 
7"=-  Th/ckness  of  she// 


OUTLET  HOWALL. 
A/I  exposed  corners  o-f  concrete  fo  be 
chamfered  I J  /Reinforcing  sfeel  fo  be  nof 
/ess  fhan  li"  fo  ne&resf  face  of  concrete. 


INLET  %  OUTLtT 

HEADWALLS 

FOR 

C.M.R 

CULVERT 

CL.  AD  CONC 
CU.  YDS. 

REIV4F  STL 
LBS. 

DlMENS\OM  TABLE 

dia.'d" 

AREA 
SQ.FT. 

INLET 

OUTLEl 

INLET 

OUTLET 

L 

l' 

A 

H 

18" 

1.77 

.13 

.59 

50 

Z'-G" 

2'-2" 

r-3" 

r-3" 

2-G" 

Z4" 

3.14 

.9> 

.7& 

82 

54 

3'-0" 

2-6" 

r-G" 

r-G" 

3'-0" 

50" 

4.91 

1.0(0 

.95 

99 

66 

3'-g" 

z'-io" 

1-9" 

r-9" 

3'-6" 

3C." 

7.07 

\.bb 

l.ll 

116 

82 

4-0" 

3-2" 

z'-o" 

z'-d* 

4'-o" 

42" 

9.&Z 

2. JO 

1.40 

139 

I05 

4-6 

3-6" 

2'-3" 

Z'-3" 

4-6" 

46" 

12.57 

2.52 

|.<0& 

IGZ 

124 

5-0 

3-10" 

2'- 6" 

Z'-G" 

5'-0' 

/^e/nforc/ng  ^ree/  os  /nd/ccZec/  tc 
On/^  pr/'ce  i>/c/per  ca.  yid.  o/  crone 


Montana  State  Hidhwav  Commission 
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ZCOWTf 
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INLET  a   OUTLET   HEADWALLS  FOR  R.C.P. 


cins. 


For  r-einf.  sf/- 
see  frarr^e/ev. 

SEC.  A- A 


D-hZT,  Corners  v<^e/ded 


[tr^^'sfrap  iron  freme"^  ^'^'^  "^''^''■ 
lfmesh  screen      "NLET  HDWAl_L 
solderea  /o  iron  fr^me 
Jnlef  screen  (^of  to  be 
use(/  an  Jess  recom  - 
mended  by  ^he  £n^,) 
Screen  /o  he  ohsorbec/ 
/rr^e  Un/^ pr/ce  6/ J  /or 


OUTLE.T  HOWALl_ 

exposed  corners  of  concrete  fo  be 
chamfered  l"  Qcnforcm^  steel  to  be  nof 
less  than  1^'  to  nearest  face  of  concrete. 


lhJLE.T  4  OUTLET  H£ADWALL3  Foe  /S.C.P, 


CULVBfZT 

CU.  YOS. 

L33. 

DIMENSION  T^BL£ 

"D" 

361. 

II^L£T 

OUTLEl 

IMLET 

0UTLS7 

L. 

L' 

A 

3 

X 

F 

/3" 
2-4  " 
30" 
J£" 
4Z" 
43" 

1.77 
3.14 
4.31 
7- 07 
9. 62 
12.57 

.BO 
/.OO 
/.42 
/.S4 
Z.I2 
2. 34 

.eo 

86 

/.I4 
/■43 
1.73 
2. 07 

GS 
S5 
/04 
126 
f30 
175 

53 
69 
8S 
/OI 
//7 
/34 

Z'.6" 
3-0" 

3-  6" 
4'-o' 

4-  6" 
3-0" 

2-2" 
2-6" 

2-  10" 
3'-Z" 
3'-G" 

3 -  to" 

1-3" 
1-6" 

z'-o' 

Z'.3" 
Z'-G" 

/-3" 

t'-G" 

/-9" 

Z'-O' 

Z'-3" 

Z'-6" 

/'-//" 
Z-6" 
3-/" 

3-  3" 

4-  3" 
4-/0" 

Gi" 

1" 
■  /• 
72" 

S" . 

3z 

9" 

pr/'ce  ^/a per  cayc/.  o/"  concre/e. 


Montana  State  H\a^wa>/  Cornm\^s\on 
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H^ND  UA\D  R\PRAP 


Montana  State  Highway  Comnti&sion 
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102 


GROUTED    RIPRAP     HEADWALLS  FOR 

PIPE  CULVE.RT5 


£nc/s  to  he  keyec:/  7b  E/nA 
a  min.  of  24  as  per  S^.  S/>ec^ 


D/s/7  O./  '/%>/-  W  ' 


of  D/o.  of  P/joe. 

A/oT£-  - 


rave/ dacAft'/J ^ 
M/n  aep/h  /.O 


QUASJTJTIES 

D/A.P/P£ 

SA 

73.9 

90 

84.0 

96 

94.1 

/OZ 

I06.1 

I08 

iia.i 

1/4 

I30.7 

IZO 

I44.0 

IZ& 

I3Z 

nz.B 

136 

181.1 

144 

Z03.5 

ISO 

zzo.o 

JSC 

237-/ 

IG8 

7.13.3 

IIA 

29Z3 

ISO 

aiz.o 

2IO 

4ZO.0 

o 


Quenh'h'es  f/^urec/  /or  2  //c/t^i^/Zs  ^ 
J  fprouHe/.       ,      ,  ,       .  / 

Grou/ec/  ^/pr,3p  s/ia// no/  be p/3ce</ 
unH/  //7e  e/77/j3nAr/77e/7/  has  3e^//ea 
to  a  s/a/y/e  /hunc/a/zon- 


To  be  /hcrea^scL 
as  neec/ee/ 


/=>LA/^ 

/^ar  a/7j/  .s/ze  p/pe  -  ^n;a        yc/s  A> 
fop  o/ p/pe  0/7/e/  =  /.Z73906  O^i-/.G02.4&8  D 

y//7ere  D=  D/'q.  o/p/pe  in  feef. 


^fyere  ^/prcrp 
is  no/  ca//ec/  V 
/or  on  p/ons  \  \ 
p/hemu:s/     I  \ 
eyfena  a  mjn.  \or  \ 
Z.o ' /yej/onc/  s(ope 
//ne  of  f///  I 
P/pe  meosorec/ ^ 
/nean  c//bmerer- 

3eve/  or  yk.  

:5QuorG  /r  ' ,  \ 

A/otjS-  -  See  spec/r/car/on3 
/or  (Jroo^ee/ ^/prop^ 


Mat  T/PLE  P/PES  -  Whers 
mu/fyp/e  //ne  of  p/pe  are 
Jns/<3//ec/,  /he  sic/Jacen/ 
s/c/es-  s/>a//  /be  one-Zts/f 
d/smefer  spsr/  w/;^ 


APPRO  VED^JMHL^l^l^ 


Montana  Stale  Highway  Commission. 
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REINFORCED    CONCRETE   BOX  CULVERTS 


— <M. 


2v///7<?/  //^^/T  //bo/ 


ACP//Cr/T4//P////7^  ^£^r/OA/ 


"    or^S  roe/s  i/se</ //?raof/?ouf{y/^^g) 
^  c/uf/r/^ro'/:/  ^/rrai/^/ro^// 


.*«' 


i 
I 


•»'■»• 
•  e  ■ 

•e  ■<> 


I' 


^/7/ri2a<s 


g'-O^tr//-^. 


i://'/77<f/7^/<:P/Z^  e3'/7^y   — *t 

O 


DIMENSIONS  AND  QUANTITIES 

FOR  REINFORCED     CONCRETE     BOX  CULVERTS 

WITH    WING  HEADWALLS 


IIZ 


/ncrso^e  <^aor7f/r/es  hj/  2Z,7  Vo  f or bars 


/or 


J.  "a 
Z 


Qu^n///-/'aa  -for  £^///r737^/n^  purp<^ses  On^. 


Montana  State  Highway  Commias\on 


^PROVE  D- _JMii_i_j^ 


CONTROL  tMG\WE.g:tr 


REV.  JZ-15 
RfcV.  lO-  \ 


-49 
-5\ 


9 


r  • 


REINFORCED      CONCRETE    DOUBLE    BOX  CULVERT 


T 


;o 
< 


U1 


X7i 

m  pi 


01  I 
\9 


^  ^c?c7^-^      »    ^  Pipers— n 


^7b(  //4-3C 


O 
P 


'  I-  I'-i-'  v^-ty  V  — -  i^/-c/L^y/-jL^  I  -  -  I  -  r-  -  |-  -  r  -  I      \  ■   ,   ,  ^  -   , 

aoon//h'fs  /oSo/ofe^/  /or  r^/'n/  31^/.  /h        are  /or  /rcr^asa 
^uort/t/es  hi/  7^  fpr  har^ 

<j!i/o/7-//'//<^s  ore  /ar  e^r/rry^^y^/r^  pc/rpo^d^ 


DETA.IL  FOR  LE.h4QTHE.h4\NQ 
EX\ST»MG  RE-COKC.  BOX  CULVERT- 


115 


6e  removec/ 


O-A/ew  Sox 


X  Z4"a^oyi'e/5 


bo/-/o/r?  o/ new  6ox  jo^h  /h^r 
o  -f  ^he  o/a.  Cur 6  /o  oe 

Dowe/^     6e  /hc/u^ecf  /  'n  ^ne 
L/n/'-/  pr/ce  6/'c/  /or  rt^/'n-/:  ^-fee/. 


Moniaaa  5ia"le  HiQhwaiii  Comm"\8S\on. . 


RtV.  lO  -  1-51 


lie  -S9 

117  -SIO 


REINF  CONG  BOX  CULV 


FOR  DETAILED  PRINTS 
WRITE  OFFICE  ENGINEER 
STATE  HIGHWAY  COMMISSION 
HELENA,  MONTANA. 


Montana   5fafe   Highway  Commission 


^pp«ovEO_r_JMli.lJ53 


9 


All 
5E 


COMBINATION  MANHOLE  AND  CATCH  BASIN 


iMIIIIII^UII 


if  If  it 


4- 

N 


DETAIL 
CATCH  BASIN  COVER 


DETAIL 
MANHOLE  COVER 


I 


— 1  


DETAIL 
CASTING 


CATCH  BASIN  COVER 


MANHOLE  COVER 


Face  of  Concrek 


@Wc/rs. 
^4  Hoops  e  /-O'c/rs. 


COMBINATION  MANHOLE  AND   CATCH  BASIN 

:$ci7Ar  Xr'./'  "-^-X 

y4//  con  ere  r£  /o  he  c/os^  ^  £>" 
 Montana  State  Hiflhway  Cowmisston.  
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 VIZ 

STANDARD    DROP  INLET 


□  □□ 

□  □□ 

□  □□ 

□  □□ 

□  □□ 

□  □□ 


□  □□□□ 

□  □□□□ 

□  □□□□ 

□  □□□□ 

□  □□□□ 

□  □□□□ 


DETAIL  DROP 


INLET  COVER 


•4! 


DETAIL  DROP  INLET  FRAME 


^1 


«*.  - 


1..  V 


 ,  


4  c//3-  Jy^/7c/  0/7  /yooks. 
^4  I)ars  ^p^cec/  ^^i/o//^ 


DROP   INLET  BOX 
I/or£~/i//  concrete  fo  he  <::/<?ss  y4D" 

Us  a  /ocra/  ^Taneforas  v^Aerc  ovo//oo/s  . 
Montana  State  Highway  Commi»s\on . 


STANDARD  CURBS 


Ly^Y  3-4  CK  coejp 

/NTBG^AL  cues  /  aurT£/& 
C.  Y'  COSfC.  /=>£IZ  /.O' 

ESr/My^TE  Pa^f>OS£S  ONLY. 
THB  y4aoV£  D£T^ILS  TO  ^£jeV£  yAS  y4N 
£j^yAMf='LE.  O/^LY.  d£^/GS/£jeS  W/l.  L  D£^/(SS/ 
TO  F/T  .SF£C/F/C  COA/^/r/OM3.  .3££  FL^SfS  FOJS 
D£T^/I-S  ^  QUyANT/T/£S.  US£  LOCA/. 
^TANDASOa  WH£fS£  yAVA/Ly40L£. 


1 


I 

0 


'o  <  Vj 
»S» 

IS 


^  Q 

^  ^  ^ 

'*  Q  ^ 

to  ^^  III 


5  k 


I 


5  s!  2^ 
^  ^  ^ 


«J4  Q 


>  5^ 
I  "^^"^  $ 

!S  ^  ^  5i 


I 

0 


I 


I 


? 

K 

?! 

i" 


k 


HI 


0 

V 

1 


5 


PI 


5 

Hi 
V 

S 


J! 


I 

I 

i 


il3 
P5 


CONTROL  tNG\V4E.£R\~~ 


SURFACING     FOR   BRIDGES    8  APPROACHES 


I 

I 


|,    5EE   NUMMARY  OKI 

^  PLAN  sSHEET5 

1 

S-££  PL 

SURfAClNG 
ANS 

^  rjpn  \A/A/  n.  n^'  ^^jip  /.  n-  . 

Nore-.-  roc  ^aa/r/o/vAL. 

Ifi/f'OjeMAT/OA/  4  QUANT m£'5 
S££  PLANS 


MAIL-    BOX  TURNOUT 


MA/L  3oy 


£DG£   Of='  O/l.  M4r  ^ 

ols  £OGB  OF  G/eAv:   [jJ  ^ 


A/OTS:-   £0/e  A/D£>/T/OA/AL 
INFOPMATlOf^  i  QUANTITIES 
,1  S££  PLANS 


SURFACE      FOR  BRIDGE 


.«r^^  Plan.';  me  winrru^'s 


D£.7-A/eMJSf£D  BY  /S/W 


£'MIA/.  •SURFACING 


5 


MM  3Je''  >5UCFACW6 


A 


G/3AV.  BALLAST 


PP0i//O£D  BY  B/?/OG£  CONTS ACTOR 


CUf?B  ^  eA/L  IN  PLAC£ . 


70 
> 


FURROW  DITCH   $  DITCH  BLOCK 


151 


FURROW  D\TCH 


txc.  spprox./s  cu.  Vc/s.  per  ^;b//on. 


DITCH  e>\-OCK 


S/oT£. keep  r^cp  of  c/z/c/?  £>/ocA  a/ /ea^T^  /.o  /t^ 
J?e/o[v  //'n/^hec/  s/hoa/c/er  e/evo/'/on  ona 
/o^  o-f  ^/ope  f/ow  /o.o '  f/-<p/n p/p^- 


Morr^ana  S^afe   Highway  Commission. 


APPROVED^ _JML_'_»J5l3 


REV.  IO-I-51 


r  e 


BRONZE.  T;^&LE:T 
To  be  set  in  top  of  project  marktr. 


rt/w  Mon 


RIGHT  OF  WAY  MONUMENTS,  REFERENCE  POINTS, 
PROJECT  AND     STATION  MARKERS. 


MarWer- 


■■^Reference  Points 
Mon. 


--1^  Vtoi 

 i^Rrferenc 

"•"jtr  r;v^  Mo 


1^  Vton. 

Marker 
ce  Point* 
Mon. 


lyw  Mon 

SYMBOLS  TO  BE  USED  ON  C0N%TRUCT\O^4  PL^NS 
H  Pro iect  Markers 
®  station  Markers 
0  R/w  MonumenTS 

Iron  Pin ,  Iron  Pipe  or  Hud  4  Tack. 


IP.OrH.T 


6-f  xzt  square  Hd. 
Bolts  wi^h  cap  r\u^». 
Se+  in  Cone,  and 
protrude  I" 
BoH  ends  to  be 
protected  -for 
shipping  thus 


SECTION  ^-A 


GENE.RAL:-  Reference  points.  Project  and   Station    markers  should  be  so  placed 
that  they  will  not  be  disturbed  by  maintenance  operations.  Project  and  Station  markers 
should  be  plainly  visible  from  the  highway. 

PROJECT  MARKE.R3  are  to  be  set  ai  the  beginning  t  end  of  all  projects  on 
either  side  of  the  highway  ■ 

REFERENCE  PO\NTS  are  to  be  set  on  both  sides  of  the  t  at  the  beginning  i  end  of 
all  projects,  at  all  PC«,  PTs  and  angle  points  and  at  such  high  points  on  long 

tangents  as  may  be  desirable.  Except  at  project  markers,  they  are  to  be  at  any  convenient 
distance  from  the  4. 

After  being  driven  a  cross  will  be  filed  in  the  top  to  mark  both  the  plus  and  the 
distance  to  the  4.. 

STATIOM   MARVC&RS         are  to  be  set  opposite  every  tenth  station  and  at 
important  ec^uations.  Equations  of  leas  than  loo'  may  be  disregarded.  Markers 
are  to  be  set  On  the  north  or  west  side  of  the  k.  depending  on  the  general  direction 
of  the  route      or       shall  be  set  so  as  to  be  visiWe  from  highway  4.  (on  R/w  line  if  possible). 
RI&HT  OF  WAV  MONiJME.NTS  will  be  set  at  all  points  where  the  width  of  the  R/W  changes, 
and  at  PCs,  PTs  and  at  angle  points.  When  it  seems  undesirable  to  use  ^he  concrete 
monuments  as  on  lot  or'ljlock  lines  in  some  parts  of  a  town,  concrete  monuments 
will  be  omitted  t  Iron  pipes  or  pins  will  be  placed  by  State  Highway  Commission  forces. 
Bronze  tablet,    txposed  surfaces  of  the  tablet  are  to  be  ground  smooth.  Lexers  are 
to  be  recessed  li  inch.  Information  on  the  tablet,  indicated  by  pin  lines,  is  to  be  stamped 
in  the  field  by  the  engineering  party  after  post  Is  placed  using  j|"  letters. 

tJoTf.-  R/W  monuments  not  to  be  ordered   by  contractor  until  checked  in  field 
by  the  Engineer. 

R/W  monuments  to  be  placed  so  that  outside  face  of  monument  coincides 
with  R/i^  line  as  purchased- 

 Montana  State  Hi.nhwan  Commission .  


Right  of  way  monument 

fMax.  Site  Aggregate 
"t)" Cone. Robbed  finish  on  face,  4«4"Sq. 
*3  X  S4"  5tl.  reinforcing  bar  thru  center 

Recessed  letters  S'high.Comerschamfered  i" 

X  66"  iW.  Remf  6ar. 


4-*S  x.5'-8"5H. 
Rtinf .  Sara. 
Wrap  Bare  with 
*I0  wire 
4."  Pitch 
Bronze 


Proj  .No.  Plate 
\'%  S'x  7.1"  Pine 
Painted  white 
all  sides. 
Black  letters 
$No^.  z'Hiah. 

Min.  1-6' 


7^  pjyy^^T^y^ 


PROJECT  MARKER 
Posts  to  be  reint.  concrete 
Aggregate    ^  inch  max. 
Clasis  "D"  Concrete.  „ 
»VAW  Corners  chamfered  t. 

Project  number  Plate 
to  be  furnished  i 
erected  by  StMe  Forces. 
9erie»"D"  letters  ^  numerals 


f^FERENCE  POINT 
1  Iron  pin. 
Another  reference 
point  to  be  set  on 
opposite  side  of  hwy. 


STAT|(gN  MARKERS 


to  be  ijsed.as  per  Std.  alphabets 
published  by  Public  Rds.  Adm.  1^ 


1945. 


^  Max.  Siie  Aggregate 
;  Rubbed  finish  on  fa 


class  "D"  Cone 
Recessed  letters  I 


'  hicfjh. 


ce .  4 "  X  4"  Sq. 
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STANDARD  SUMMARY  NOTES 


m 

SM 


GRADES  For  re /a-/- ion  of pro-f/'/e  ^rso^e  fo 

3UD-jraJ<s  see  -^yp/c^/  secHon- 

EMBANKMENT  Cluan'i'/Hes  ^hown  on  p/an^  /'nc/uc/e 

3hr/nks^e,  un/e3s  omerw/se  no/eo, 

3HRINKA  QE      3ee  ^-/iJ,  Z^Z      /  243 -SF J 


BORROW 
OVERHAUL. 


Borrow  pz/B  or  source  p-f  or  row  , 
shown  on p/on^j  or  o^  cies/^nof^'c/ j£n^r 

Free  hdu/  f/m/'-f'  is  /ooo  ^fee/- 


SXCS3S  £xce^js  fp  6e  ^/sposec/  o/' ^^s 

d/recfea  hy  i'he  £nj/'ne<er 

WIDENING        3ee  3^^.  23 J 
SUPBRELEVATfON  3ee  3^.  23/'GB 

PROJECTIONS  A//  projecf/ons  /o  6e  c/?ec^(^c/ 

/h  f/s/cf  y\r/rh  re/ler^ence  fo  f/he 


Montana  State  HtfVViwaY  Coinnmis5\on. 
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RtV.  IO-I-5I 


<  4 
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STANDARD  LOCATION  TRANSIT  NOTES 


station 


EQUATION 


167+  19.5  AHEAD 


les-f  tO.5 


l65tOO 


164-f  ZO 


184  +  00 


I6Z+00 


116  +  00 


Point 


PT- 
BACK 


P.I. 


R  C. 


RO.T. 


IO°OS 


9*34' 


Sl.Zo'io'W; 


B.  a* 


T«203.0 


4"S4 


Z'OA 


o'oo' 


S.06'o&£ 


L.40S.S' 


R- 1146-0 


M.  C. 


546''lO't. 


c.c. 


sz6*oo'e. 


S26*  IS'e. 


Johnson  -  Inat. 
Roders  -  Chain 
Williams  ' 


6-  16-ZI 

Cloudy  -  Warm 


ffe/erence  Pain  fa  mus-f-  be 
fi'rm/t/  jef'  anc/  we//  mar/eec/ so  as 
fo  be  es3//t/  /ounc/. 

Sun  s//  curves  from  Harder  aneJ 
3orinet/  da /a. 

S/^ow  c/e^a// e/afa  /n  proper 
co/umn,  /low  curve  was  sfa/tec/ 
in  f/e/a. 

Use  3u///c/enf-  space  to  ma /re 
no/es  c/esr  anc/  d/sf/ncf  w///?ou^ 
crowc//n^. 

Curves  may  he  /oca/ed  />(/  c^e//ec/'/on 
anj/es  or  /an^en/"  o//aeh. 

When  f/ve  c/ef/ecHon  an^/e  /s  ao'or 
grea/er  //le  PI.  may  he  re  ferencec/ hy 
two  jS.Ps.  on  f/je  hack  fanjen/- 
proc/ucec/ a/yeac/  or  t/ie  new  fan^en-^ 
proc/ucec/  hac/(.  /Measure  c//s/ances 

°  3^iow  re/o/-/ona/7/P  he  ^  we  en 
beor/n^s  o/^urvei/  /  hear/h^a 
of  ce/jo/n/n^  projects. 


Mon^<sn<a  State  Highway  Commission 
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STANDARD   TOPOGRAPHY  NOTES 


&t  dt  ion 

Airt  n^t  ir\n 

CldSSi-f- 
i  cation 

lez  +  oo 

+  10 

3&V  26'  C 

M.  Pipe  fPc 

or)  2  -  M  &  f 

dwlls  I  Pool 

)- 

161  +  OO 

KJpw  ^  ft* 

+  40 

Old  roa 

J 
1 

+  zo 

Section 

line 

180  +  00 

179+  OO 

— it 

0 

o 

n6  +  oo 

—It 

a 

O 

m  +  00 

+  59 

Top  of  t 

ank 

+  55 

Creek  t 

+  5Z 

Top  o-f  t 

ank 

nc»  +  00 

Where  /■/es  /o  sec&on  //'nes 
are  mac^e  on  s  curve,  3t3me 
mujf  be  ^sken  fo  semi-ftan^en/ 
ancJ  fo  c/rcu/ar  curve. 


De3/'_gna-fe  a//  sfrucfures,  hofh 
in  p/ace  and  proposec/- frr/^af/on 
or  cfraina^e-  ^ho^  cZ/'recf/on  o-f 

For  jfrucrures  /n  p/ace,  be  a  ore 
to  g/ve  a/zes,  /i/pe  /  conJ/'Hon- 

In  /anc/  uJe  )_^/'ve  ca/i^/vafed, 
^)^amp  or prt^z/hff 

^kefch  a//  thpo^raphtyf  ua/'np 
cf/recT^  ^  f/ea  /n  /ee-/:  Po/e  //nea 
to  he  /a'ent/'f/ec/  aa  to  /^/no',  dinner, 
^  no.  on po/ea,  no.  ofw/rea  4  c/earance. 
wherever  //he  crosses  proposec/ 
c-enter  //ne-  ("C/earance  /a  ^  fhe 
/owe at  w/re).  ^tat/on  y4n^/e. 
i::)n  Power  /inea  - _^/'ve  vo//a^e. 

On  Br/dge  ^urveu^heeta  f/// 
in  a//  rat^ueateJ  ctota. 

c/aaai-fico-l-ion  con  he  covered 
hj/  g/v/ng  the percerito^e  of 
rock. 


locofe  a// spnh^s. 


Montana    5ta+e  Highway  Commission. 
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STANDARD  TOPOGRAPHY   NOTES  (RMLRO^D) 


324  oo.o 


S£O  +  OO.0 


aia-t-oo.o 


C.  M.  5* 


S.-i  N.P  «  .  p.  5+* 


66.3' 


1017  9' 


Traafad 


(•^Se  ffli; »  C  N.  If.  p.  Sfa, 


Tbr  Pil. 


'  Un+r  T)r  Pile  t  ridge   Or    (?  B.  (?t 


Bridal 


Clas5if- 
ica+ion 


Johnson  -  Ins*. 
Rod^0>-j  -  Chain 
Williams  - 
Uar-par-    -  Rod 


Cloudy  -  W<3fm 


On  R.  P.  Lt. 


(?.!?.  Lt 


iV^/'^/-   l^<^    C7S^^<^  ^ii*^'*'         ■<i>'>'''0'p&,  ^'/Si/'- 

^/ra^j^  o/-  /^<T5W       /f?  /<3 

Loc^/ff  a//  /x^/F  c//-^/yo<ff^e 

Af^As        /ess/  /n<?  //'^/fs^//  //'ss  0/7 

MS/C«    ^U/OOc/'^j^/    //^/^J//    fyff^  £J/7 

jfo  //?s  £      era/7  i6s 

c^/A^/-/,  ^/-/a^e  o/-  ~^/'<^//<:?/^/>?^ 
/os/-/y?a/7e/7/-         cu/v^e^/  a/-  ^d/'/a^e. 
ex/e/7e/  /7£7/  /es^s  /■A^/'?  /^n^o  Jf- s^c//ao 

or /^&/isy/-<S'^/?  or  yogiz^&r  /oo/es  if/7</ 
zr4//rz6^r  o/"  nr/r^s,       ^e^^tvec/r  //h^.  airx/ 

W/?erff       crashes  //i^y.  j/>oi^/  //tvy-  -S'^*'- 
^  /^X?  -*'=»'v  '^zT^/s  ^y^cy  a/y  c£/n/e 

07^  cszt/e/'  //he. 
ELEV.  ? 

G/Ve  /?<f// 
D/men.s/or7.s. 


Montana     Sfafa    Mi^hwaif  Comrgsion 
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STANDARD   CROSS  SECTION  AND  LEVEL  NOTES 


+ 

B.S. 

H.l. 

_ 

F.S- 

Profile 

Rod 
Read. 

Elev. 

Jones  -  Ina+ 
Harper  -  Rod 

6-20-41  17 
clear  -  Warm 

ns  t  eo 

364i.54 

0  &7 

3641.9 

T 

>f 

> 

S 

r 

c 

il 

- 

^ 

.f 

> 

r. 

176  +00 

5.6 

38.9 

2 

5 

3 

2 

9 

1 

8 

3i 

2 

:r 

s 

.4 
ft 

1 
1 

V 

1.0 
H< 

z 

i.S 

-1 
u 

3 

1 

5 

3 

3 

1^ 

0 

15 

>l 

aO 

1- 

+  SO 

5.8 

36.  T 

1 

3 

2 

.5 

3 

3 

IC 

.S 

13 

10 

'3{ 

4. 

2 

4 

5 

r 

0 

9 

1 

1 

> 

1 

1 

2 

> 

0 

+  5Z 

1 1.6 

30.9 

z 

1 

Z 

2 

.1 

U 

11 

.6 

K 

Z 

9 

2 

3 

1 

I 

1 

> 

0 

Creek  Fall 
+  5T 

n.6 

30.9 

t 

M 

9 

1 

I 

.4 

l.j 

1 

6 

11 

.1 

1 

'« 

II 

.9 

,x 

31 

0 

1 

10 

)C 

0 

f  = 

! 

0 

IC 

0 

+  59 

n.5 

31.0 

2. 

i 

3 

3 

,e 

1 

II 

5 

9 

s 

a 

.e 

4 

.0 

5< 

t 

i 

> 

1 

B 

15 

1 

) 

3 

0 

+  60 

2.9 

39  6 

Z 

1 

? 

.5 

e 

.7 

t 

S 

2 

9 

3 

3 

4 

0 

1 

a 

D 

6 

.0 

3 

1 

3 

0 

e 

0 

m  +00 

0.4 

42.1 

M 

t>« 

4 
•1 

0 
w 

S 
*, 

'c 

1. 

»l 

5 
.3 

A 

\ 

u 

cr 

< 

0 

4 

( 

.* 

\ 

> 

1 

e 

TP. 

10. 46 

3652.60 

o.^o 

42.34 

"i 

0 

9 

9 

5 

0 

D 

5 

0 

a 

10 

V- 

- 

no +  00 

&.6 

46.2 

4 

.1 

3 

fi 

6 

1 

.0 

■ 

P 

a 

9 

» 

1 

i 

0 

i 

— 1 

1 

ns  +  oo 

S.4 

46.4 

5 

5 

i.. 

e 

4 

! 

.0 

1 

2 

D 

4 

i 

0 

I 

0 

160  +  00 

2.5 

50.3 

1. 

4 

2 

5 

3 

4 

1 

0 

3 

0 

2 

& 

3 

0 

B.  M. 

o.n6 

3652  04 

a 

E 

( 

0 

- 

R. 

b 

•i 

l< 

e 

a 

bi 

■ 

•0 

P 

rr 

a 

e' 

1 

a 

5' 

1 

1. 

e 

0 

+  . 

-A 

+  50 

0.5Z 

36  5Z.s' 

ro 

P 

n 

si' 

t 

1. 

T/e  3er7cA  /eve/s  /n^  ont/ 
ac/jo/n/'n^  projecr^j 

or  £neJ  0/ projec-^. 

Tske  /eve/s  in  creek  hec/3 
su///c/'enf/i/  far  from  6o/-h  s/cfes 
of     of  cree/c  fo  /oca/e  one/ 
propo^ffo^  channe/  c/yanae^- 

Tske  'btsse  of  rs/fe/evafons 
everi^  soo  ff.  v/here  4.  para/fe/s 
a  ra/7v\^iaj/ .  £xfen£f  X-sec//bns  fo 
cover  same. 

f/ofe  a//  eauaf/ons  /n 
co/umn  markecf  "3fsf/on' as 
shown  /h  fr/Sns/f  nofss. 

Give  deacr/'pfion  of  a//  B.M^- 
ancf  /ocaf/bn. 

Take  ^  wide  secf/bns  zoo  'ormore 
whef?  re^y.for  h/'^^f?  fi//s,  deep  co^, 
channe/  cf>anaes ,  /'nfercepf/on 
d/'fcfjes,  yv/de  Sorrow  p/fs,  efc. 

A/ore  a//  f/ow  //  'ne  e/evaf/bns- 
hofh  3  f ream  and  /rr/cfaf/on  , 
d/fche^s.  /\/ofe  d/'gh  wafer  e/ei^s. 
cf  cr/'f/ca/ po/nfa  if possible. 

Toke  ^od  read/n^s  fo  nepreaf 
0.1 '  w/ff7  ffie  axcepf/bn  of  ey/sf/ho 
c/fu  pavemenfs  wA/'cf?  ^/^ou/d be 
fahen  fo  nearesf  0.0/'. 

Cross  secf/on  e/evof/ons  wfyen 
compufed  wi/f  6e  wr/  ffen  //vmed/bfe/t/ 
above  rod  reoa/nq  as 

 SI  

 ^  


T/e  off  BMs.  7^  US.  as.  or 
U.J.c.^G.S  wnere  poss/b/a. 


Montana  sVate  Highway  Commission 
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STANDARD  METHOD  OF  DETERMINING  CULVERT  LENGTHS 

Normol  Width  i  WidenirxgCSce  Ttjp.SecO^|  ^  ^ 


'Profile  Grade 


-Where  necessary  for  irrigation 
lengthen  lO  feet. 

NOTE:  Corrugated  metal  pipcCC.M.R)  is  mode  \rv  multiple  lengths  of  Z'. 
Concrete  pipe  is  mad«  in  multiple  lengths  of  Z! 


See  Tupioal  Section 
for  slope.  - 
Giround  ^i*^®")  \C«ver- 


Normal  Width 


Surfocing  ^ 


'Profile  Cirade 


5ee  Typical 
Section 


Calvert 


5ee  Typical  Section 
for  Slope. 


I   

In  l>/iult\p\e  Lengths  of  2.0 


See  Typ.  Sect,  for  Slope 

See  Std.  F.E.T.S. 

for  CM.P.ArcVi 
Colv. 

For  C.M.R  i 
Sectional  Plotc 
Pipe  Arch  Culv. 


NOTE :  Warping  slope  in 
to  shorten  culvert  length 
required,  »s  prohibited. 


Flared  End 
Terminal  Seotion 

Sec  Std. for  F.E.T.5. 

Sectional  Plate  Pipe  Culv, 
For  Beveled  Pipe, Using 
Hand  Vjold  or  Grouted 
Riprap. Width  =0.75  Ft. 

ProVection , 
e.OFt. 


Sect.  Plate  Pipe  Arch  Culvert. 
Sec  Plcur\s  for  Beveledl  End. 


For  Square  Ends,  S.O'Beyond  Toe  of  Slope' 


APPRO^CH  PlPt 

F.L  =  Flow  lir\e  of  culvert  on  4..(Not-e  or\  cross- sec tior\^ 

Draw  irv  culvert  outlirve  solid  at  the  proper  cross  -  sectiorx  statiorx 
or  nearest  cross-sec+'iorv  to  it.  Keep  ir\  mirvd  tKat  skewing  the  culvert 
will  increase  the  IcngfK  of  culvert  reqjji'red.  Place  culvert  low 
ervougK  to  drain,  borrow  pits. 

Irrigation  pipe  to  be  carried  across  borrow  pits  to  a  mirvimum 
of  10.0  feet  bearing  beyond  edge  of  borrow.  Channel  cKangii^g 
irrigation  ditch  to  obtain  right  angle  crossing  is  prohibited 
unless  specifically  recommended. 

Wherie.  fall  of  the  ground  permits  proper  drainage,  pipe  culverts 
are  to  be  trenched  into  the  natural  ground  to  a  depth  of  ^ 
the  diameter  of  the  pipo, 

flared  end  terminal  sections  included  in  fofal  Un  F+  for  pipe. 
Spacing  of  multipte  regular  iul\  round  pipes -The  c/ea.ru.nce 
between  adjacenf  pipes  should  be  a 
minimum  of  S'  or  !^  Diol.  of  pipe. 
Montana   5tate  Highway  Comtnissiot^  
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COVtTROL  tMGlWEER 


TEMPLATING  STANDARDS 


'tzcrion 


W=^arfrjo/  n^/'<//A  of  roa<^H^aif  ^7/  ^Irtish  y/^<3^. 
/} "  Dis/anoe /of-   ^/a/  ■sur/vc/r>sf. 

sAo//  Se  o   0.0  . 


=  So/fc/  /-ocA  ct//  -s/opis  fro^  /^'/  A7//7.   A3  /■'/  /f7«jc. 

ct//^  t/s-e  /4e.  ^ac/c  sAo/aes-      /  \  f  ^/o/>*.  Ct/^-^  Oi^**-  ^0.0' c/ep^Jt ^ 

'  //  detw.  /O.O'^  20  0 

"       «        3.0' £  /O.O' 
3-  ^  OK  ^9ss 


2  ./ 

3  ./ 


G  -  £>o<y//ffS/  j9c^/on  ^hau/«J  Se  car-/-/€</  on/O'/  ^/vde.  //-o/v  /"Ac  h  0^^0/77  0/  Mc 
'Surfacing  or  fqp  0/ ~5u6-Orodc  where  po3S/h/e^ 

H  =  /ns/opz  w/'//wrjf,  J  /,         v^".  /  /  /O  :/ . 
I  =  Use.   0.0^' per  /.O'  for-  cron^/?- 

 w_  


Over 
/o  o' 


SO' TO  9.9' 


r/LL  SLOPES  Thorough  ^ec/^iv* 

t/se  ff'S/o^es  Aor-  f///s  S.o  or  /es^s 

Use  /^U  S/o/>ms /hr  F/Z/s  3efw,  3.o' ^ /o.o'  ^  v/tJen  Z^o' 
Usa//^  './  5/a/>a:s  /a^ oyer-  /O.o'^kv/e/er}  3.0' 

^*vC5-/l3.^y    c*^^    ^«  yfTi^c/e  .S^cc/^rc      <^or7a^yrQ^j-.     // /vco/f7/nt/7dad 

ro^^t*'^  ^/'/iyj97   /o  co//^<:/  ^  ^<vr7>y  H'^/.^^Aa 


A/o^'--  Wiih  fha  txc€phor»  o/  rock 
/na^cr'o/,  a//  /*/  7<3  ^3.'/  6ocA  ss/opt/S 
/no.  -/o  69  roof*d€c/. 


"^5^r*■  o/?et//.s  v/>  /o  /^.9' 

"Cuij  o^tr  c/Se  3'-/-6' 

>5ECT/OA/ SHOWING  CUT >5LOPe  ROUND! NO 


MONTANA    ^TAT£    A^/GHUVAX  COMMlS^lOA/ 


REV  IO~t-5l 


SOLAR  OBSERVATION 


DIRECT  SOLAR  OBSERVATION 

OBSERVATION  BY    DATE  _ 

STATION   

LATITUDE   N.  LONGITUDE   


.  vr. 


VTATCH  READS 


TIME 


OBSR&  PR06. 

WATCH  TINE 

VERTICAL  ANGU 

HORIZONTAL  ANGLE 

TELS^E 

SUN 

a  DIRECT.  TO  SUN 

1  DIR. 

+ 

6  REV 

2  MR. 

+ 

S  REV. 

h 

3  DIR. 

4  REV 

SUM 

MEAN 

REFRACTION  6  PARALLAX* 
TRUE  ALriTUDE(Hl)i 
LATITUDE  « 
 SUM(H^  LAT)« 

NATSME^ 


NATSINE< 
ALi&SUM' 


ADD 


LOG.SEC.: 


LOG.SEC* 


-C0(90-SUM)> 


DECLINATION' 


 ».  -  -  HJOG.OF  AL6.SUM 

LOG.VERSINE  AZ^ 
AZ.OF  SUN(FROM  S)' 


HOR.ANGLE  TO  REE  PT> 


BEARING  OF  UNE< 
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334-  \44.<X> 

Z.O 
2.5  Z. 3 
4.S 
6.5 

2036.34 

J4.6  /4.3 
21 
4/ -45 

32.  Z   J3.  S  33.0  33. 0  4Z.  O  4Z.3  45. 0  44.3               44. 7 
'/0.2  -3.7  -6.0  -/.  7                  C3.0  C0.7 
/3.3    /Z.SIJ.O   3. a  4.0  3.Z    /.O    /.3  /.3 
33      23.3  14.6          M3  17    30     30  ao 

C         /  ^  ^  23/.  Z 

3.  W/yem        c^rso  c/a£S  /7o/  cr.rcz^^  c^r?7i?/~  ///yej  ^A^r/  Z/?^  /jou^/?/  naa^^j^ po//??^  C7^jf<r^/- 

T/j/^  /T7fi//;ac/<of(Po/5  ^/TZ-Zre/y  w/'/A  /r/an^/if.s  ^  /rOyOi^zc^/c/^s,  Z/?^  /yor/zor?^/ <://}9^/7<re^  7^/-/y7//y^  /Aa 
ba.S4ejs  ^  ZZre  y:e/'//,cc>/  <y/:^7h/7cr£'^  -foz-^/r?^  Z/?£  oZZ/A/o^te.s .  Or?^  .^/cZ<s  o/" a-acr/?  zh/on^/tS  or'  /rap^Zo/c/ 
/js  -/brme^:/ ^t/  a  \^er//co/ o^y^/onca (oZZ/'/acya)  on  crer7/^r--Z/r7£ .  TZye  oZZzZoc/a       /ocncZc>y  ^uS/r^aoZ/n^ 
fhe  £/eva/Zor>3  ZnvaZvsa^ /ri  po//70  Zrom  ar?/? /PoZr?/  /o  anoZ/yer^.  TZie  ZyorZzonZa/  <:/Z.s7br?£7a'^  or-o'  r-sacZ 
d/'r^cZ,  Zhe  cyZfZfueZe  Zy^Znff  /naZ/^ZZa^/  Si/  eocZ?  o/" ZZye  /iV0.  Zh ^o/np  /ro/77  a  ZyZ^/y^r  po/r?/  ^  a  /owt^r' 
/^/r>f  ZZyg  ZrZarr^/ff  or  Zrap^zo/cZ  Zs  o  /nZnus  <^i/cyn/Z^      y/Cif  y^^r^.s^  ZZy^s  c^aoryZ/Zy  Z^  p/i/.s.  wZyery  orye 
0/  ZZy£  Zurcy  p<D/r>^  /is  or>  eran/^r- ZZne  ZZya  //^ar-a  /J?  o  7^/'ary^/^ ,  o//ytffr~v\//jsa  Z/ Zs  o  Zr<:?p<ezoZ<y. 
TZye  -farmuZa  -Zor  ccy/TTpaZ/r?^  ZZye  or^ipa  o/^ cyny  ^"ZorrffZ/P  or  ZraptPzo/bZ  /j?  /^e  oZZ/'/c/o^a  rryo/Z/pZ/s^/ 
ZZye  bijsa  o/^^urr?  01^  //ha  Scr^tf.^  erZ/vZaZa  o^  J>i/  /Wo.    T/y/'s  o(/V/3Zory  Zs  o'orya  /o.sZ. 
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(4Z.S-^/.5)x(n.0-hZ/.0)  '  /.3x  3S.O  =  -43.40 

(4/.S  -  33. 3)x(ZI.  O  -^4/. O)  '  Z.O^SZ  O  =  -/Z4.00 

area  o/"  /rapazo/iy  yMLM^ 
(44.S  -39.S)x(43.0-^  SO.O)  =  3.0  wr  33.0  =  ¥-473.00 

area  of  rrapezo/'c/  PMA/O 
(4S. O  -44.3)x (30.0-/-30.q)  =  03 x  30. 0  «  (OO 

(43.0-4Z.3)>((30.0¥-/7.0)  =  Z-Z  X'^l-O  '  -/a3.40 


To-fo/  OuanHHa^  -  Z76.30 

Z33  ZO 

Z3S.ZO  -rZ  =  //3./0  ^uora  /iea/. 


F/LL  Ae£A 
(Lef^  of  can^ar  //na). 
{3S. O -33. 0)x(00. 0¥/4.6)  '^3.0x  /4.&  -  -'43. 30 

oreo  of  /r/on^/s  y43T 
(33.0-33.^x(/4.(i-f-Z9.9)  =/.3  x44.3  =  -iSa.73 

ar-aa  of  rropazo/c/  T 
(43.7-33.3)x(Zd.3-^/4.6)  =/O.Zx44.3  »  ¥433-30 

area  of  /r'opezo/c/  £0:3D 
(44.0-43.7)x(J4.£-f-00.0)  =  0.3 X /4.a  '  i-4.33 
oraa  of  /^/'t^np/a 

(jP/^/?^  of  <r<f/7;^  //nff). 
(4Z.O -330)x(00.0-f-/4.B)  =  4  0 X  /4.3  =  ¥37  ZO 

ar^aa  of  /r/ony/e  y>AU 
(4Z.S-4Z.o)xC/'^3¥/7.0)  -0.3x3/.3   =  ¥ZS.04 

or'^a  of  /ropazo/'cf  G  VOH 
(43. 7'4Z3)x07O¥ /4.3)  =  0.3x3/.3  -  /  Z3.  /7 

or'ao  of  /ropezo/af 
(44.0 -43.7)>^C/4.3¥00.0)=0.3 X  /4.3  =  ¥4. 23 

arao  of  f/^/or>^/e  ^£1 
To /a/  Quar7//f/e.s  37Z.  33 

Tofo/  Quonf/f/'ea  -  //O  ■  33 

4£Z .  43 

4eZ.43  -1-2=  23/.Z/3  ^^uora  f^ef 
F/7/  ar-aa  of  f/^ara  AT3DFJHU 


CALCULATOR  MACHINE  METHOD  COMPUTED  WITH  AN  EIGHT  ROW  KEYBOARD 
(All  dials  and  the  rovvs  on  the  keyboard  are  numbered  from  the  right  to  the  left) 
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Turn  into  the  upper  dials  3  to  1  the  elevation  of  the  starting  point  <as  previously  determined. 
In  computins  the  area  of  the  fill  (ATBDFIHU)  this  figure  would  "be  50. 0.    Establish  two  decimal  points 
on  the  keyboard  for  the  distances.    In  this  instance  the  decimal  points  would  be  between  rows  2  and  1 
and  between  rows  7  and  6.    Then  the  decimal  points  on  the  lower  dials  would  be  between  dials  5  ^"cl  2 
and  between  dials  8  and  7.    The  fill  area  either  left  or  right  of  center-line  can  now  be  computed. 

1.  Starting-  on  the  left  and  proceeding  clockwise,  set  the  distance  14.6  around  one  of  the  key- 
board decimals,  say  the  one  on  the  left  side  of  the  machine.    Keyboard  reads  I4.600OO.O.  Change 
upper  dials  to  read  35'0»  the  elevation  at  I4.6.    Lower  dials  read  (dials  11  to  1 )  9956. 20000. 00  and 
the    area  of  the  triangle  AST  has  been  subtracted,  always  bearing  in  mind  the  fact  that  the  final 
answer  will  be  divided  by  2. 

2.  Set  29.9  around  the  decimal  point  established  on  the  right  of  the  keyboard.    Keyboard  reads 
14.60029.9.    Change  upper  dials  to  read  33.5»  the  elevation  at  29.9.    L6wer  dials  read  (dials  11  to  1) 
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9934'29955'15  and  the  area  of  the    trapezoid  SCBT  has  been  subtracted. 

3.  The  next  clockwise  point  is  at  14. 6  which  is  the  number  on  the  left  of  the  machine.  There- 
fore th6re  is  no  change  in  the  keyboard   and  it  still  reads  I4.60029.9.    Change  upper  dials  to  read 
45.7,  the  elevation  at  I4.6  on  the  typical  section  or  templet.    Lower  dials  read  (dials  10  to  1) 
085.22260.13  and  the  area  of  the  trapezoid  ECBD  has  been  added.    It  may  be  that  a  1  or  a  9  will  ap- 
pear in  lower  dial  12  or  I5,  depending  upon  the  type  of  machine  used  or  the  manner  in  which  the  eleva- 
tion 33.5  is  changed  to  43-7'  ^"^^  ih  any  event  disregard  it. 

Note:    It  is  now  obvious  that  the  distances  placed  on  the  keyboard  alternate  from  the  left  to 
the  right  of  the  keyboard,  and  that  every  distance  is  multiplied  by  the  difference  in  elevation  in- 
volved in  going  from  one  point  to  another.    Therefore  each  distance  is  always  multiplied  by  two  fig- 
ures, one  when  going  to  the  distance  and  one  when  leaving  the  distance. 

4.  The  next  point  is  at  center-line.    Therefore  clear  the  right  side  of  the  keyboard.  Keyboard 
reads  I4.60000.O.    Change  upper  dials  to  read  44.O,  the  elevation  at  0.0.    Lower  dials  read  (dials 

10  to  1)  087.60260.15  and  the  triangle  FED  has  been  added. 

5.  Clear  the  left  side  of  the  keyboard.    Keyboard  reads  00.00000.0.    Change  upper  dials  to  read 
38.0.    Lower  dials  will  not  change  and  the  area  to  the  right  of  center-line  can  now  be  computed. 

6.  Proceeding  counter  clockwise,  set  14.3  on  the  left  side  of  the  keyboard.    Keyboard  reads 
14.30000.0.    Change  upper  dials  to  42. 0.    Lower  dials  read  I44. 80260.13  and  the  triangle  VAU  has  been 
added. 

7.  Set  17.0  on  the  right  side  of  the  keyboard.    Keyboard  reads  I4.30017.0.    Change  upper  dials 
to  read  42.6.    Lower  dials  read  I56. 24273. 75  and  the  trapezoid  QVUH  has  been  added. 

8.  The  next  counter-clockwise  point  is  at  I4.3,  so  the  keyboard  reading  remains  I4.30017.O, 
Change  upper  dials  to  43.7,  lower  dials  read  I69.I1289.03,  and  the  trapezoid  EGHI  has  been  added. 

9.  Clear  the  right  side  of  the  keyboard.    Keyboard  reads  14.30000-.0.    Change  upper  dials  to 
read  44-^-    Lower    dials  read  I75.40289.03  and  triangle  FEI  has  been  added. 

10.    Clear  the  keyboard.    Considering  the  figure  in  the  lower  dials,  l73.40289.03,  as  two  sepa- 
rate answers,  I73.40  and  289.05,  add  the  two  together.    The  result  is  462.45,  which  number  divided 
by  2  gives  the  fill  area  231. 215  square  feet,  figure  ATBDPIHU. 

1.  In  computing  the  cut  area,  turn  42.8  into  the  upper  dials  and  set  I7.0,  the  starting  point 
and  21.0,  the  next  counter  clockwise  point,  on  the  keyboard.    Keyboard  reads  21.OOOI7.O.  Change 
upper  dials  to  41.5.    Lower  dials  read  99972.69977.90  and  the  trapezoid  GJKH  has  been  subtracted. 

2.  Set  41.0  on  the  right  of  the  keyboard.    Keyboard  reads  2I.OO041.O.    Change  upper  dials  to 
39.5.    Lower  dials  read  9993O. 69895. 90  and  the  trapezoid  JMLK  has  been  subtracted. 

3.  Set  45.0  on  the  left  of  the  keyboard.    Keyboard  reads  45.OOO41.O.    45.0  is  the  same  eleva- 
tion (39'5)  ■as  41.0  so  the  upper  dials  do  not  change  and  lower  dials  remain  99930. 69895. 90. 

4.  Set  50.0  on  the  right  of  the  keyboard.    Keyboard  reads  45.OOO5O.O.    Change  upper  dials  to 
44.5.    Lower  dials  read  I55. 70145. 90  and  the  trapezoid  PMNO  has  been  added. 

5.  Set  30.0  on  the  left  of  the  keyboard.    Keyboard  reads  30.OOO50.O.    Change  upper  dials  to 
45'0.    Lower  dials  read  I7O.7OI7O.9O  and  the  trapezoid  RPOQ  has  been  added. 
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6.  Set  17.0  on  the  right  of  the  keyhoard.    Keyboard  reads  30.OOOI7.O.    Change  upper  dials  to 
42.8.    Lower  dials  read  IO4.70133.50  and  the  trapezoid  RGH<^  has   been  subtracted. 

7.  Clear  the  keyboard.    Set  IO4.7O  on  the  right  side  of  the  keyboard  rows  5  to  1.  Keyboard 
reads  OOOIO4.70.    Add  o-nce  with  the  carriage  in  the  first  position  and  subtract  once  with  the  carriage 
in  the  sixth  position.    Lower  dials  read  (dials  5  to  1 )  230.20.    Divide  mentally  by  2  and  the  answer 
is  119.10,  the  cut  area  figure  HKLNOQ. 

GENERAL  N0TE3 

There  are  several  contingencies  which  should  be  considered  when  using  the  machine  method,  de- 
pending upon  the  type  of  machine,  the  number  of  Tows  on  the  keyboard,  the  farthest  distance  used, 
and    the  size  of  the    areas.    These  contingencies  may  cause  errors  and  so  will  be  considered. 

1. There  are  so  many  different  types  and  makes  of  calculators  being  used  that  no  attempt  will  be 
made  to  follow  every  step  on  each  machine,  but  it  is  suggested  that  an  operator,  v/hen  following  the 
examples,  note  the  unnecessary  numbers  which  appear  to  the  left  on  the  lower  dial  (Step  #3  computing 
the  fill  area  and  step  #4  computing  the  cut  area)  so  that  error  will  not  be  made  by  incorporating'  such 
numbers  in  the  final  answers. 

2.  TIThen  using  an  eight  tow  keyboard  with  distances  not  exceeding  99-9  feet,  error  may  be  made 
(if  the  final  area  is  5OO.OO  or  more  sqxiare  feet)  by  the  area  on  the  ri^ht  of  the  lower  dials  run- 
ning into  the  area  on  the  left  when  the  area  on  the  right  becomes  too  large.    However  an  error  of 
this  kind  will  be  at  least  square  feet  In  the  final  area  and  by  observation  can  be  seen  when 

It  appears  on  the  machine.  When  using  a  ten  row  keyboard,  the  same  thing  may  happen  if  the  final  area 
is  more  than  5OOO.OO  square  feet. 

'3.  When  the  area  is  too  large  to  work  on  your  machine,  split  the  area  into  enough  parts  so  that 
it  may  be  worked. 

4.  If  the  area  extends  past  100.0  feet,  out  from  center-line,  and  there  is  therefore  not  enough 
TOWS  on  the  keyboard  (applicable  to  an  eight  row  keyboard),  subtract  eome  constant  from  the  distance 
on  each  rod  reading  and  proceed  as  usual. 

5.  If  on  some  area  there  is  doubt,  check  it  by  longhand  and  the  operator  will  soon  become  fam- 
iliar with  any  machine  errors. 

6.  If  it  is  desired  to  figure  exceedingly  large  areas  (applicable  particularly  to  overhaul)  two 
machines  may  be  used  at  the  same  time. 
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TOWER  SPAN 
SECTION  ON  t.  RDWr 


i  Abufment.  \ 
c-c  Abufments 
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/bee  to  fyceat Am-  ^ 
mntfR^ollel  h  i  .. 
€dim^  •vhefher  shned 
or  s^uen  ' 

Maj(rSfr.0m'20'V  /, 

cieac-Sfan  e 

fixe  hfexx  cf  Aii^menfj  ■ 
C/brall&l  io  i  Bdm^  iMher 
jkened  or  s^are 

Minor  Sir  eo'or  less 
l43Jor  Sfr  Orer  20'  ^-^j^y^ 


CONCRETE  END  BENT 
SECTION  ON  t.  RDWY 


END  BENT 
SECTION  ON  «■  RDWY 
CConc  Tdeams  Monoliihic  mfh  Ben!) 


CONCRETE  ABUTMENT 
SECTION  ON  t.  RDWY 

Oonc  TOeam  Monolithic  m/h  Abol 
(Similar  ibr  Concnfe  Slab) 


STEEL  OR  CONCRETE 
GIRDER  ON  SHOE 


GRAVITY  ABUTMENT 
WITH  GIRDER  SHOE 


"^t  Bearing 


ifSrrlPlsr  lotSml  E 


^iima  oTBsnl 


fOBSOLETE)  TRUSS  ON  GRAVITY 
ABUTMENT 


PILE  PIER 


CANTILEVER  SPAN 
SECTION  ON  t.  RDWY. 


BrnoaES  TO  Bt  U8CD  IN  PLACE-^ 

Wh«.iAi.  brides  ana  to  bo,  used  in  placa.  If  v 
nac«»sor-y  1^  furnish  +h«  VaWoWinQ  da+a  : 

1-  0<z,fdll  dfdwing        a+ruc+ure,  includino  ( 
»ac-Hon,  showing  all  mambai-e  in  suf  f  icien+ 
da+all  +o  make  a  compte+e  H  Ra-fing  analysis  of 
th<t  a+ruc+ut-e.. 

£- S+a+ioning  o¥  a.nd«  ofd«ck. 

3-  S+ationing  of  ca.fitar-i;ne  c?f  bearing  of  all  spans. 

4-  Ce-nterline  profile  of  groundlina  uncjar 
a+r-uo-t-ut-e.. 

5-  E.la.v«tion  of  normal  waWr  and  of  highwiatar. 
G-Roadvoat^  wid+h  be+wa«,n  cui-bs. 
T-Readivau  jVid+h  be+ween  rails 

8-0vcr»ail  wioth-owT  to  out  of  rati  po«ta 


CONCRETE  GIRDER  SPAN  WITH 
CONCRETE  PILES 


NOTES 

A// meastre/TTen^s  sham  on  tonaiudmai  sea/em  marked  J^'  sAo//  bt  made  m  ^  fyia 
and  sM/  be  mtastjfvd  poro/y  h  /vadtto/i  or  if  mecsurtd  norma/  1o  fiters  cTTd  ben/s 
sha//  be  jv  nakd  <rtf  occorTpon/tc/  b^  ^  Jjfo*  an^. 

5ken  Mgk—  -^i 

IPlrtdlonof         \^ooJ^^9^  ^P,fec/^ar 


/  t/Sin^y  /    '  Si 


SfM  e'SfT  Skov  Left 


flfeasuremenfs  nor/TH)/  lb  /  £badfM^  s/x}//  consns^  of  0x  fyhmnp,  f/kffh  ef  l^odne^. 
af      of  curbs  (end     ic/kml  Cenkr  lb  center  cf  nx/s,  CM  /o  ouf  of curbs,  Cerykr 
h  cerrkr  cf  Morin^. 

£iei/ations  s/xi/f  be  noted  at  Me  ^bmn^  fvtnis^  o/  each  ^eni  or  pec  J3)adM»/  svr^ 
fyce  at  i  of  Sxxbvouj  ihderjfde  of  scperstnx^jre,-  ^ydge  seat,  Qyjkr  of  beannp 
pins,  if  used;  or}c/  /w^  lYater  ekyat/on,  ftcfile  cf  s/ream  md  other  t^)ogn:^ihu  m^red. 

/^ojt/rements  sM/  be  accompanied  by  Jiekhes  m  nokiook  ndi^ttng  dearfy  the 
port  measured  and  the  ^tcticn,  (sfer\/). 

h  addition  h  measurement  and  siekher  f?oisd  aicve.  the  tb//ar*in^  rr^ymatlon 
jha//  be  jejim/tkd  - 

BRIDGC    OVER  ,PRO J.  Ntt  _ _/E0. AID  ROUTE  NQ  . 

BRIDGE   DESCRIPTION  STATION.'..  _pOUNTY   ERKTCD  .  (QWAi, 

FAMICATCD  BY_       _  BUILT  BY  _  ' 

 '  "'t^~i£r 


oTM. 


S1.AB  MONOLITWIC  WITH 
GRAVITY  ABUTMENT 


STATE  MONTANA 
STATE  HIGHWAY  COMMISSION 


TIES  FOR  BRIDGE  ENDS,  PIERS 
AND  BENTS 


JkPPHOVEO  _8EPTJ,  I»e5_ 

S^it<^^^«^ii.iiil   

PREC0NSTRUCT10M  ElMtNECR 
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AREA  OF  CIRCULAR  ft  PIPE  ARCHES 
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Montana  3tote    Highway  Commi**ion 


RUN-OFF  FOR  CULVERT  DESIGN  -  TALBOT'S  FORMULA 
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/ooo 
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20    Jo  ^oSo 


/oo  Soo       /ao  o 


TALBOT3 


FORMULA 

c 


A^A/SEA   OF  CUH^e/sr    0/=£A///^G -SQ.  FT. 
M  "  AREA    C>RAIt\/£0  /N  ^<T^£3. 
C  -  COf^AAfT 

EXAMPLE 

OeAJ/^AQE  AffEA     ABO^£  A  G/i^£A/  POWr  OA/ A  STREAM  f/EAR  KALIShelL,   MOA/TAf/A  IS 
/OO  ACR£S.      IT  /S  ESTIMATED    THAT  1^4  OF  T/J£  AREA    X5  ROUGH  4  HILLY  /  3/^  /S  ROLLWO 
F/dOM  AC^R  J5T/y^^^3TF.T-HE  R/l/A/F/ilL  /A/TEA/S/TX  A/EAR  HALISPELL  /S  /.OO"  PER  HOUR. 


TMEAf 


ROUGH,  H/CLY    TOPOGRAPHY  O  /eT'XrsEe-  STD  -TF '\ 

ROLL! A/ G   TOPOGRAPHY  C  ^  0  033  ^ 


C  •'y^CG/67)+  3/f-(0.0&3)  =  0./04 
A  -  ./04^</00)^^ 


FROM  CHART  AEtO^E 

A  =  v?.^9  SQ.  FT. 


USE  A  30"  P/P£ 
fsSEE  ^TC>*a.^f -C3  ) 


MOA/TANA  .STATE  H/Gf/WAY  COMM/SS/O/V 


M'Z^YEOj-  JAN.  1 1  53 


REV.  lO-l-SI 


g&luM  of 


for  u««  in  T*lbot't  foraula 


F«d«r«l  Works  Agcaoy 
Publio  Roads  Adnini strati on 


TALBOT'S  "C"  MODIFIED  PGR  VARUTIOH  IH  RAIMFALL 

Mi^  shows  prinolpal  snd  ono  hour  rainfall 

to  bo  oxpootod  onoo  in  2^  yoars  in  Hashlngtoa, 
Qrogoo,  Idaho  and  Montana. 


Rainfall 

TOPOORAP 

H  y 

Intanaity 

Moiatainouo 

Rou^ 

Hilly 

Rolling 

Gontly 

Flat 

Ipohfi/lteur 

Hi.iiy 

Rollins 

0.75 

0.186 

0.125 

0.09U 

0.062 

o.oi*7 

0.036 

1.00 

0.25 

0.167 

0.125 

O.O83 

o.o6e 

0.05 

1.25 

0.312 

0.208 

0.156 

0.10^ 

0.078 

o.o6e 

1.90 

0.375 

0.25 

0.186 

0.125 

O.O9U 

0.075 

1.75 

0.138 

0.292 

0.219 

O.li^ 

0.109 

0.066 

2.00 

0.5 

0.333 

0.25 

0.167 

0.125 

0.1 

2,25 

0.562 

0.375 

0.281 

0.188 

O.UUl. 

0.112 

5  ro 
;.HiN) 

a  "no* 


TABLES  FOR  WIDENING  &  SUPERELEVATION 
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SUPERELEVATION 

/" 

O.  V 

-Z" 

0.9' 

/./' 

/./' 

/.Z' 

/.^' 

/.3' 

/.  7' 

/.  7^ 

Z.O' 

AS' 

Z.Z' 

Z.S' 

£/t3kZ7//c>/?s ,  /<ss^  /7c>r/77t:7/  £:/-c>yy/7,  c'a'rr/s<:/  0/7  z/?*- 

raac/H'Cjy  0/7  £7  /"/a/  pAy/?,^  iy/y///  /ly//  £/<S'y£7/^/b^  />  rtsair/7aa' 
a/       /?C.  (^<:7ryy  /i///  ^4y/:}ay<rATyci'//o/7  a/7  £7/'/£7//yXy/7<s 

/'/•rcrtscrjya  c/p  /o  //?<s 

A/£7x//T7c//r7  :^u/yffr<s/ay^c7//o/7  /dy  oy7<T  //7£-/7  /oar  /ho/-  oy/y/byA 

My/7<^/7  //7<^  t^T^/i^/c^/yca  />-Oy77  ///tS^  /^/T  /o  //7<^  /^-Sx/  /PC.  /fes^T 
//7£7/7  ZOO/2x/  <:7y7C///7<S  tT^^z-AZas-  //7  /'/7(S  ^^/77<9  i^>-- 

<Tc/70^^  ^c//:>ffrtT/ffyt:7//o/7  ^/7<:7// /tk^  ^//7//b^/77  ^^^#v^**«K»/7 
/^tS/77  /r^  jryrcyctc^^Z/cp^  /c>  //7t^  ^£^tSrd>/<siy<7//o/7  q/'<^C7<r/?; 
>v/7e/7  //7c  cc/z-i^^T^  i3'/-<s'  //7  <:p/p/PG^//(S'  <:y/rccr//b/7S  <7/'/t:7/ 
^ac://£y/7  ^/7£7//  A?  /y^4^<:/ 1:^/  //^t^  /77/i/y:>o//7/  c^/rc/ ^^yO<?y- 
<T/<?t^^//a/7  /^yo/yc)/-//o/7<S'c/  /a  /PC.  c^y^^/  /?/: 
7V/7er<^  pro/?fr/y  />  /:r/ojif<T/y  bL^///  c//? //r  /77iy/7/i:/p<:7////<s^^  ^^7^  <s/J^^?J^y/7<^/-£',  ana' 
/rf/sr^ac//or7^  £7n<:/  ty/7tsr<s  a//7t^y-  j9p<s^^/£7/  j^fpaa^y  riS^//-/^//c>.r7j9  <gx'/iv'  //7^  r^/<^ 
0/  j^c/p<S/'e/<s'ya-//ci/7  /J?  A?  A?  /77ix//y/ad/  /a  c<py7/c>/-y77  /c?  /-<Si7^o^<:7/7/<p  _^^5VSi^ 


WIDENING 


■4' 

7' 

<^ 

/^ 

//' 

/Z' 

/S' 

/^ 

/&" 

/^ 

22* 

24" 

mDf/////s 

2' 

Z' 

2' 

Z' 

Z' 

Z' 

Z' 

3' 

3' 

3' 

3^ 

3' 

3' 

3' 

3' 

^' 

^' 

/?'  y^/7^?/c/^  a'^Ty^f^  crc/^y^  y/v  /^^^t- 

JVAv-nr  //7<T  iy'/^/t7/7C<^ /?eP/77  //7a  /PTT  /o //7<^ /7<t:</  TPC  />  /fcs5^  //7a/7  £"00/^/.  C7r7ey  //7a'  <r^/-y<s'^ 
<7/jy  z'/?  //7c^£/y77ff  ts<7>\r<r//b^,  //7<^  py/iya/7//7<^  ^/7a//      <:::c>/7//>7^<y^&  j7a/*v<Si?/7  //7<^//7. 


WIDENING  DIAGRAM 


^/<^^^7//b/7=aoS7^  ^^^ffYr^ 

/l?/-/77C7/a  /b/-  /i^c/<^/7//7^ 


Montana  Slatt  H\fthY^ay  Commission. 


/^FK  /0-/-S/ 


SIGHT  DISTANCE  ON  HORIZONTAL  CURVES. 


QT1 


MIDDLE  ORDINATE  OR  RADIAL  DISTANCE  FROM  CENTER  LINE  OF  HIGHWAY 
TO  OBSTRUCTION  TO  VIEW. 


Montana  3tate  Highway  Commission. 
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SIGHT  DISTANCE  ON    HORIZONTAL   CURVES  ^'^ 


6- 


7--. 


—  ooo 


0-  I. 


//  -  - 


/z- 


/s-  - 


/e- 
//- 

/3- 
/9- 

2/  - 
2Z- 
23- 

ze- 

27- 

za- 

29- 


900 


/77  -^^O^ 


T—/0 


—  /£ 


-■47 
.S3 


^<:>//y//a/7: 

^O//?        0/7  '<:/  /fW^        a/7  '/77' 


—  3S 


—■40 


-so 
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r  • 


TABLE  FOR  COMPUTING  YARDAGE 


o 
z 

> 

H 
m 


o 

X 

i 

-< 

o 
o 


L 

K 

L 

K 

L 

K 

L 

K 

L 

K 

1 

.01852 

21 

. 38889 

41 

. 75926 

61 

1.12963 

81 

1.50000 

2 

,       f  1 1 

A9 

.1  1  f  1  O 

1  .l*rO  lO 

DC 

1  *\  1  P  R9 

3 

05556 

23 

C  W 

42593 

•  ~  b  w  ^  w 

43 

.79630 

63 

I.I  6667 

83 

W  w 

1.53704 

4 

.07407 

24 

44444 

44 

81481 

1  1  8SI  Q 

1 RKKRC 

R 

. DOOdO 

DO 

1  .         f  u 

QR 

I.O  f  *tVJI 

6 

1  1  1  1  1 

1     1    1    ■    1  ■ 

26 

48148 

46 

~  w 

85185 

•  O  w  1  w  w 

w  w 

1  99299 

86 

1  .  O  9  b  w9 

7 

.  12963 

27 

50000 

47 

. 87037 

67 

1  2  4074 

87 

1  6 II 1 1 

1  ■  w  1  1  1  1 

8 

.  14815 

28 

.51852 

48 

.  88889 

68 

1.9  5926 

88 

1 . 62963 

9 

.  16667 

29 

.53704 

49 

90741 

69 

w  W 

1  27778 

89 

w  w 

1  64815 

1  ■  W~  W  1  w 

10 

.  18519 

30 

.55556 

SO 

. 92593 

70 

1 .29630 

90 

1 .66667 

1 1 

.  20370 

31 

,57407 

5  1 

. 94444 

71 

1 .31481 

9  1 

1  .68519 

12 

. 22222 

32 

.59259 

52 

. 96296 

72 

1.33333 

92 

1 .70370 

1  3 

. 24074 

33 

.  61  III 

53 

.  98148 

73 

1.35185 

93 

1  . 72222 

14 

. 25926 

34 

. 62963 

54 

1 . 00000 

74 

1  .37037 

94 

1 . 74074 

15 

. 27778 

35 

.64815 

55 

1.01852 

75 

1  .38889 

95 

1  . 75926 

16 

.  29630 

36 

.66667 

56 

1.  03704 

76 

1  .  40741 

96 

1 . 77778 

17 

.  31481 

37 

68519 

57 

1 . 05556 

77 

1.  42593 

97 

1 . 79630 

18 

.  33333 

38 

.70370 

58 

1.07407 

78 

1 . 44444 

98 

1  .  81481 

19 

.  35185 

39 

.72222 

59 

1 . 09259 

79 

1 .46296 

99 

1 . 83333 

20 

.  37037 

40 

.  74074 

60 

1 .  1  1  11  1 

80 

1.  48148 

100 

1  .85185 

2 

o 

3 
rt- 
Q) 
3 

Q) 


O 

ar 

Ql 

>« 

a 

o 

§ 

u; 

5' 
3 


m 


1 

IV) 
(0 

I 


SHRINKAGE  FACTORS 
FOR  ESTIMATING  GRADING  QUANTITIES 

PER  STATION  UNCLASSIFIED 
DOUBLE  END  AREA 


9/ 
/o 


35 


25 


20 


0 


DOUBLE  END  AREA 


0 


54 


55 


62 


163 


378 


379 


540 


541 


FOR  SWELL  ON  ROCK- SEE  PLANS 


0> 


2 

o 

r*- 
01 
3 
Q> 

CP 

(U 

0) 


O 
o 

3 

3. 

55 
o> 

o' 

3 


SHRINKAGE  FACTORS 
FOR  ESTIMATING  GRADING  QUANTITIES 

PER  STATION 
UNCLASSIFIED 

FOR  SWELL  ON  ROCK  -  SEE  PLANS 


CU.YDS. 

TO 

CU.  YDS. 

% 

1 

100 

35  % 

101 

300 

25  % 

301 

700 

20% 

701 

1000 

15  % 

1001  UP 

10  % 

CO 


♦ 


i 


LUMBER  XABLE 


e44 

L 


Size 

LE.MQ-rH 

G 

10 

»Z 

14 

IG 

18 

20 

22 

24 

2G 

Z3 

30 

3Z 

34 

3G 

38 

40 

Z  xA 

4 

5* 

1- 

6 

9+ 

II- 

12 

13  + 

15- 

16 

11  + 

19- 

20 

ZI  + 

23- 

24 

25  + 

21- 

ZxG 

G 

3 

10 

12 

14 

IG 

16 

20 

22 

24 

26 

28 

30 

32 

34 

36 

38 

40 

2x3 

6 

11- 

13  + 

JG 

19- 

21  + 

24- 

21- 

29  + 

32 

55- 

51  + 

40 

45- 

45+ 

48 

51- 

53+ 

2  w  10 

10 

i5* 

n- 

20 

25+ 

21- 

30 

33+ 

31- 

40 

49  + 

41- 

50 

53+ 

51- 

60 

63  + 

G1 

Zx  iZ 

12 

16 

zo 

24 

26 

32 

36 

AO 

44 

48 

52 

5G 

GO 

G4 

G3 

12 

16 

80 

3x4. 

G 

fi 

10 

12 

14 

16 

16 

20 

22 

24 

26 

26 

50 

32 

34 

3G 

38 

40 

5x  G 

12 

15 

16 

21 

24 

21 

30 

33 

36 

39 

42 

45 

46 

51 

54 

51 

GO 

3y  & 

IZ 

16 

20 

24 

20 

32 

36 

40 

44 

46 

52 

5G 

GO 

G4 

C6 

12 

16 

18 

3)^  lO 

15 

zo 

25 

30 

55 

AO 

45 

50 

55 

GO 

65 

10 

15 

50 

85 

90 

95 

loo 

3x  12 

la 

24 

30 

3G 

42 

43 

54 

GO 

GG> 

12 

16 

3A 

90 

^G 

I02 

106 

1 14 

/ZO 

Ax  A 

fl 

11- 

13+ 

IG 

19- 

21  + 

24 

Z1- 

29+ 

32 

35- 

31  + 

40 

43- 

45+ 

45 

51- 

53+ 

AxG 

iz 

IG 

ZO 

24 

Z6 

52 

36 

40 

44 

48 

52 

56 

60 

G4 

68 

12 

16 

60 

4x3 

IG 

21  + 

Zl- 

32 

31  + 

43- 

46 

53+ 

59- 

64 

69+ 

15- 

60 

8S+ 

91  - 

96 

lOi  + 

101- 

Ax  \0 

20 

21- 

35+ 

40 

41- 

53  + 

60 

el- 

13+ 

60 

61- 

93  + 

100 

101- 

113+ 

120 

121- 

133+ 

4  X  12 

24 

52 

40 

46 

56 

64 

12 

se 

66 

96 

104 

112 

120 

126 

136 

144 

152 

160 

G  X  C 

16 

Z4 

30 

3G 

42 

46 

54 

GO 

GG 

12 

16 

84 

90 

96 

102 

108 

114 

120 

C  >c  3 

24 

32 

40 

46 

56 

64 

12 

60 

66 

96 

104 

112 

120 

126 

136 

144 

152 

160 

G  x:  10 

30 

40 

50 

GO 

10 

60 

9o 

100 

no 

120 

I30 

140 

150 

160 

110 

180 

190 

200 

G  X  IZ 
*  

36 

46 

60 

12 

64 

96 

106 

120 

132 

144 

156 

166 

160 

192 

Z04 

216 

228 

240 

32 

45- 

53+ 

G4 

15- 

66+ 

96 

101- 

111  + 

126 

139- 

149+ 

160 

111- 

161  + 

192 

203- 

213+ 

dx  10 

40 

53  + 

al- 

60 

93+ 

101- 

120 

133+ 

141- 

160 

113+ 

Ifll- 

200 

213+ 

221- 

240 

255+ 

lil- 

5x  12 

45 

G4 

so 

96 

112 

126 

144 

160 

116 

192 

ZOfl 

224 

240 

256 

212 

268 

304 

320 

5  K  IG 

64 

flSt 

101- 

126 

149+ 

111- 

192 

215+ 

255- 

256 

211+ 

299- 

320 

341  + 

363- 

364 

405+ 

4Z1- 

0  

lOx  10 

50 

C1- 

65+ 

100 

111- 

153+ 

150 

161- 

163+ 

200 

211- 

233+ 

250 

263- 

263+ 

300 

311- 

333+ 

10  X  »Z 

60 

60 

100 

120 

I40 

IGO 

160 

200 

220 

240 

Z60 

26  O 

30O 

320 

340 

360 

380 

400 

12  X  12 

12 

96 

120 

144 

166 

192 

ZI6 

240 

264 

266 

312 

336 

360 

364 

406 

432 

456 

480 

IZxl4 

64 

112 

140 

166 

196 

224 

252 

260 

306 

336 

364 

392 

420 

446 

416 

504 

532 

560 

|4,<  14 

96 

ISI- 

163+ 

I9G 

229- 

2614 

294 

321- 

359+ 

392 

425- 

45^+ 

490 

523- 

555+ 

566 

621- 

S55+ 

54 

IZ 

90 

106 

126 

144 

IG2 

160 

196 

216 

Z34 

252 

210 

266 

306 

324 

342 

360 

12 

96 

IZO 

144 

166 

192 

216 

240 

264 

208 

312 

336 

360 

364 

406 

432 

436 

460 

«0 

m 
If) 


IL 


Montana  State  Htghwai}  Commission 
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1 


TABLE  OF  EQUIVALENTS  OF  INCHES  AND  FRACTIONS  OF  INCHES  IN 

DECIMALS  OF  A  FOOT 


1 


I 

I 

O 

I 

(n 

I 


INCHES 

0 

!4 

34 

7/^ 

u 

u 

OA9SO 

1 
1 

.  1 1  •to 

i9Rn 

.IOo*t 

o 
c 

.IDD  » 

1771 
.1  f  f  1 

.  ID  f  U 

IQ7Q 

.^UOO 

.^100 

OOQO 

9QI7 

"^IPS 

A 

.oodo 

.0042 

.0D4b 

.Of  ou 

.0004 

.O9DO 

.4UdO 

4P7I 

A'3^7*^ 
.*tO  f  u 

d.ftftA 

48Qft 

o 

.yJ\J\J\J 

.V?  I  V/t 

^A.  1  7 

Sft9R 

S7  9Q 

■7 
f 

ft  i4.ft 

ft9Rn 

ft'^S4 

ft4Sfi 

Q 
0 

.OQQ  f 

fi77l 

7 1  Aft 

Q 

7SOO 

7813 

79  1  7 

81 2S 

8229 

10 

.8333 

.8438 

.8542 

.8646 

.8750 

.8854 

.8958 

.9063 

II 

.9167 

.9271 

.9375 

.9479 

.9583 

.9688 

3792 

.9896 

24G 


CONCRETE  REIN FORCIN  G 
STEEL  BARS 


T 


BAR  SIZES 

POUNDS 
PER  FOOT 

NOMINALDIMENSIONS-ROUND  SECT. 

OLD 
(INCHES) 

NEW 

(NUMBER) 

DIAMETER 
INCHES 

CROSS  SECT. 
^REA-SQINCH. 

PERIMETER 
INCHES 

(2) 

.167 

.250 

.05 

.786 

.376 

.1 1 

1.178 

(W) 

® 

.668 

.500 

.20 

1.571 

(5) 

1.043 

.625 

.31 

1.963 

/On 

1.502 

750 

.44 

2356 

Cl) 

2.044 

.875 

.60 

2749 

© 

® 

2.670 

1.000 

.79 

3.142 

1  '  1 

® 

3.400 

1.128 

1.00 

3544 

|l/8| 

(@) 

4.303 

1.270 

1.27 

3.990 

|l/4 

® 

5.313 

1.410 

1.56 

4.430 

The  new  bar  numbers  are  based  on  the  number  of  The  above  weights  were  adopted  as  standards  by 

1/8  inches  IncJuded  in  the  nominal  dlometer  of  the  institute  In  I934and  supersede  former  proctice. 
bar. 

Bar  number  2  in  plo.n  rounds  only.  Bars  numbered  9,  "^^•se  we.ghl.  have  been  opproved  through  the  U.S. 
10  and  1 1  an  round  barsond  equivalent  in  weight  department  of  Commerce  Simplified  Practice  Rec 
and  nominal  cross- sectional  areo  to  the  old  type  I ",  omrnendation  R  26-50 
1-1/8" and  1-1/4"  square  bars-  '  ' 

Mon-^ana  5"Va^e  HLohwav}  Commission.  
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MARKS  ON  STONE  MONUMENTS 


3CZ 


stone  corners  may  be  notched  on  edges,  or  grooved  on  faces 
depending  on  hovr  stone  is  set  in  relation  to  cardinal  points.  For 
convenience,  illustrations  belovr  show  grooves . 


INTERIOR  CORNER 

COMMON  TO    FOUR  SECTIONS 


EXTERIOR  CORNER 

COMMON  TO  FOUR  SECTIONS  ON  N.AS.  TOWNSHIP  LINE 


EXTERIOR  CORNER 

COMMON  TO  FOUR  SECTIONS  ON  E.iW. TOWNSHIP  LINE 


Vfliere  ties  are  to  be  made  to  land  comers,  the  field  party- 
should  have  a  copy  of  tlie  U.S.Q.L.O.  notes  pertaining  to  same. 

The  topography,  description  of  corners  and  markings,  bearing 
trees  and  courses  contained  therein  are  indispensable  for  identify- 
ing old  corners- 

For  markings  used  in  special  cases  such  as  closing  comers, 
meander  corners,  witness  corners,  etc.,  see  Manual  of  Instructions 
for  Survey  of  Public  lands  issued  for  the  U.S.G.L.O. 

All  locators  and  R/W  field  men  should  be  familiar  with  means 
of  identifying  corners  and  also  with  legal  procedure  for  reestablish- 
ing lost  and  obliterated  corners. 
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TIE  TO  SECTION   LINE  ON  CURVE 


TIE  TO  SECTION  LINE  ON  TANGENT 
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WITNESS  MONUMENTS    FOR  CORNERS 

METHODS  OF  WITNESSING  CORNERS  WHICH  WOULD  BE  DESTROYED  BY  HIGHWAf  CONSTRUCTION 

Corners  to  be  witnessed  ■^ere  ever  possible  by  4  monuments  so  that  orig- 
inal point  can  be  located  by  intersecting  alone.   Where  the  lay  of  the  land  or 
obstructions  la  such  as  to  prohibit  the  intersection  method,  not  leas  than  2 
monumezLts  are  to  he  used  in  tying  the  comer.    The  engineer  will  be  expected 
to  exercise  Ms  best  judgment  in  aelecting  the  position  for  ■witness  comers 
with  a  view  to  affording  definite  and  convenient  connections  from  the  witness 
comera  to  the  true  point  for  the  monument. 

When  comer  is  in  fill »  cover  corner  and  record  as  shown  in  example. 

When  corner  is  in  cut,  reset  comer  from  witness  monixments,  placing  same 
at  least  12  inches  below  road  surface  and  record  depth  in  notes. 

Where  ever  possible  place  witness  monuments  1  ft  -  inside  R/vf  lines. 

Notes,  acoompanieii  by  sketch,  are  to  be  filed  in  the  office  of  the  County 
Clerk  and  Recorder  and  copy  of  same  to  be  sent  to  the  office  of  the  Cadastral 
Engineer  in  BiVUnss  and  the  general  office  of  the  State  Highway  Camiiiiesion..in 
Helena. 


F/ush  or  he/ow 
/4<?  sur/ace 


^^l£)/a/<7/7C3  i»7£/<7/V^  Cor 


^Ar£=r/:r^  a^^7'^<::?/p  ^5^= 

"^CTTY^  Mont. 
Aug.  2,  1935 

I  hereby  certify  that  the  section  comer  of  Section  1-2-11  and  12, 
T29N  -  R4SE  MPM  is  covered  by  highway  embankment  4  ft.  in  depth,  that  the 
comer  is  referenced  with  iron  pins  1"  x  30"  set  at  the  angles  and  distances 
ae  shown  and  that  guard  stakes,  giving  description  of  comer,  angles  and  dis- 
tances as  set  adjacent  to  each  reference  monument. 

Tom  Stoiitti 

Project  Engineer 
Montana  State  Highway  Comm. 
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TIE  TO  PROPERTY  LINES 
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TIE  FOR  TOPOG.  TOO  FAR  FROM 
LINE  TO    CHAIN  CONVENIENTLY 
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TIE  TO  CITY  OR  TOWN  LIMITS 

Lega/ c/escr/p^/'on  o/  c/^y  or  /own  to  he  ^u6m///eiO^ 
vy/fh  /oca  7^ /on  survey  no/ej. 
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CONVENTIONAL    SIGNS  (CONTRACT  PLANS) 


21\ 
Dl 


ALL  OT/^£e3  .03  /V^//  W/D£. 

pe/K^/r/va  /eoAD3 

UMMPeOVED  eOADS 
CeADEO  jBOAD 
GSAVELSD  jSOAO 
0/L£D  /SOAD 

PAVED  eOAD  (3^/C/<  COA^C.) 

FED.  A/D  JeOUT/\/G(j^o/^.£X/aT£Sfr  eOAO) 

FED.  A/D  SOUTJ/^S  (b/^ £X/sr/^<S  /CoAn) 
f^/GHWAY  3/e/OG£  COVE^  Zo'cL£Ae3/=>A/S/'). 

nSA  W3e/DG£S 

Aec^3je/DC£S 

FSEE  FEee/ES 
TOLL.  FESje/ES 
M/GHWAy  rUSf/^ELS 
PASS 

U.S.  F//SM^Ayj 

.STATE  ///<r//l4^4K5' 

PED.  A/D  ^y3TE/i^ 

PED.  A/D  ^ECO^DAey  .5y3T£M. 

DAM  H^/r//  jeoAD 

DAM  W/T^OUT  /eOAO 
/SA/L/eOAD  CLA/ea£  .SCAL£  /WA^^). 
/eA/L/^OAD(jMALL  .SCALE  MA/Rs). 
/SA/LjSOAD  STAT/O/s/S 
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F.F.t 


PIPE.5TONE.  PASS 


o>'""",    E.l_EV.  <o34a 


P.  A. 
PA.S. 
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CONVENTIONAL    SIGNS  (CONTRACT  PLANS) 
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/eA/LSOAD  3 a  LOW 

F'e/VAT£Ly  oyy/^£0  ^A/LeoA^ 

CATTL&  CjCA^OS 
^3/3^5  C/='LA//^) 

^  3aLL3 

I{j  L/(S^r3  flTAr/a/^Aev) . 
L 

^  L/(F/^r3  CFLA3^/A^a) 

^  L/GHT3(3TO^  /  C^o) . 

\    W/G  WAC5 

^  WATCH MAAJ 
Si 

^  GATt3  C^OT  CLA33/F/BD) 

^  CFAT&3  (MA/^UAL) 

^  GAr£3 (AUTOMAT/C) . 

\  3Aee/£e3  (manual) 
3Aee/£.  es  C^^u  toma  t/c)  . 

\ 

^  APPeoACH  WAeMS/CF  ^/C^/V3  (Pla/^) 
\aPPSOACH  WAe^J/^^3  3/C^A/3(^£PL£Cro^). 
3  TATE  /  NAT/ ON  A  L  L/N£ 
COUNTY  L/N£ 

C/ry,  V/LLAG£  Oje  3oeOUGN  L/N£ 


G> 

® 


IslGl 


[w] 


M 


M 


Montana  Stale  Hi<^Wwatj  Commission 


REV.  IO-l-5\ 


If, 

Si 


Dl 


CONVENTIONAL   SIGNS  (CONTRACT  PLANS) 


WALL 
CUL  V£eT3  /A^  /=>^AC£. 

A/if  M/  cuLve/ers  (jOL^^^y) 
Naw  CLii-vaeT£ (/0^o/=-/L£) . 

T/eOLL  £  y  f'OL  £ 

T£L£^HOA^£  fOL£- 

POL£j  GuyW/JS£  ^  AMCHO/Z 

L  JGHT  POL  £ 

 KAontana  State  H^^flhwa^  (!ommiss\on. 


^£3£jeyAr/oA^  l/av£ 

F£NC£  L//^£ 
SA/L  F£S/C£ 

CSU/D£  P03T3 
SSfOW  F'£^/C£ 
UNP£AyC£0  /^^OP£^ry 

e/W  L//^£  (P£/^C£D) 

JS.e.  S/W(p£NceD) 
e.  e.  e/w  (unf£nc£d) 
BAS£       saev£y  l/^£ 

4  OF^TAfCdD  L/S/£  mr'£A^A  ^^O^.  /3  MAO£ 

T/eAy£L£o  wAy 


 e-e- 


77/77777/77777777/ 
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CONVENTIONAL    SIGNS  (CONTRACT  PLANS) 


GUy  f^OLi 

D/rcH 

OeOP  /NL£T        CATCH  BA3/N 
CONC.  SOX  CULV£JSr 
MAhJHOLE 

HrojeANT 

WELL 
3CAL£3 

rooT  ^AT/^ 
CONC.  cujes 

H£.DCS& 

H£AVy  T/J^BSe,  WOODS 
3£PAeAr£  Tje££S 
OeCHAJEP 

isjTeeM/rraNT  sresAsf 

SMALL 

ieje/GA7-/Or7  CANyAL 


.  ^  ill,  ■ 


C/c/na/) 


Profile 
Plan  ■ 


P/3n 


Profile      ,  , 
III   F./.sl  i-7 

To  be  labeled 
0^  OS  to  iype 
of  service 

V 


_  _  CGiye  SJbJ_      _____  __ 

NEW  (Give  Sfa^  (  /n  PLAceKGiVe  Sift  ) 


./     CGfve  -5 fa.)       .  ,  


(S)  (S?  (Si  ®> 

<f!  £5  ®  <S 
®  ®   (£)  <S) 


7&/7  /*^  /^  Chii^A: 
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CONVENTIONAL    SIGNS  (CONTRACT  PLANS) 


3LUFF3  CL/r/=3 


fSfVAJsr  LAKE 


».  .-  ■  --■  -I 


C/V/L  A£.EOMAUT/CS  AUTHOe/rV  /^T£es/f£D/AT£  Aie  F/£.l.D 
CO\tM£eC/AL  O/S  MUN/C/PAL  A/B  F/ELD 
MASKED  AUX/Lf A A/S  f/£LD 

LETT^e  'g' //^p/c/iTas  Hoas//^s  fac/ljt/es 
GOLP  ssouND    o/e  couNTey  clus 

CEMBTE/BY 

//^CO/epoSA  TED  TOWN 
3TATE  CAP/TAL 
COU/SfTY  ^EAT 
OT/^Ee  TJOWNS 
PA/e/yf  UNIT 
DWELL/N<S 

GeOUP^  OP  DWELL/Z^a^ 

SMALL  aU3/NE3S  £3TA3L/SH^E/s/T 

GeOUP  OFJM/ULL  3U3/NESS  E5TA3L /SHMES/T^ 
TOWN  HALL 
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coees  c  r zonal  //s/3  t/  ru  t/on 

on 

A 

3 Bar  DUMP 

CAMP     O/S  LOOGa 

SAs/Gas  ojs  cuAep  stat/os/ 

LOOKOUT  ^TAT/0/<^ 

^AWM/LL 

CAMPaeou/^D 

A. 

3 a  A3  ON  A  L  Oe  SUMMae  colony  DWaLL/NG 
CeoUP  OP  3EA50NAL  Oe  SUMMBS  COLOSJY  OWBLUNG , 

M/Na  ,  QUAeev  oe    op'a^  cut 

O/L    O/e  GAS  WELL 

TANACS 

0 

powae,  PLANT 

B 

PO/BT 

/eAO/O  ^TAT/ON 

^KXLJ 

GA/BSAGa  OUMP 

^TATa  ffOAD  GAeASa 

a 

GAMa  PA/BM  oe  P/3P  PATCHEJSY 

a  3.  PO0T3   OP  a  NT/BY 

^TAra  couBTasY  ^  tat /on 

3TATt  couerasY  stat/on 

WITH  P/r  3CALaS 

APPROVED  -  JAN.  1 ,  53 
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CONVENTIONAL  SIGNS  (CONTRACT  PLANS) 

^  Boy  3coui-. 


peOM/S/BNT  P£Af< 
GLAC/£.e 

jeE3£BVO/IS  WtTH  DAM 

P/e:>JECT 
3TAT/OSf  MA^/<£/Z 
JS/W  A/70I^UM£S/T 

/eosf  pisfj  /eosf  p/P£  oe  f^ua  4  TW^r/f. 

L/CsHT  CABLB 

TELEPHONE  C/Z  T£L£G/eAPH  CA3L£ 
WATEfZ  L/N£ 
3£W£e  L/SJ£ 
NATUIZAL  CAS  LINE 

C5A50L/NE  Oje  O/L  LINE 


JZ,3SO 
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® 

0 

•  I.e  or  H.T. 

 LC.  L.C.  

-  T£L£PHOfJ£-  OK-T£LEG.  
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 A^.  fs/,G.  

— C3/i50LlN£  Oe  OIL  


CONVE-NTIONAL  SIQMS  FOR  USE  ON  CROSS  SE.CTI0Ki5, 


POWeJZ  P'Oi-B 
TBL&PHONE  POLB 
TBLBG/eAPH  POLS 
GOY-  POLB 
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